B. A & M ENGINEERING AND ENVIRONMENTAL SERVICES, INC.

1I00IC E. |8TH STREET ENGINEERING - ENVIRONMENTAL - CONSTRUCTION
TULSA, OK 74i128-4813 918) 665-8575 FAX (DI18) 86858578
March 8, 2001
3/15/0/

Mr. William R. Mann

Groundwater Protection Branch

U. S. Environmental Protection Agency
Region IV

61 Forsyth S.W.

Atlanta, Georgia 30303

RE: Permit Renewal Application for IMCO Recycling Industrial Injection Well,
Morgantown, Kentucky
Permit No. KYI0429
Dear Mr. Mann:
Enclosed is a copy of the Permit Renewal Application for IMCO’s Injection Well.
The Mechanical Integrity Test (MIT) and Pumping Tests were conducted on February 26-27,
2001, in your presence. The MIT passed. The Pumping Test data will be evaluated and sent

to you separately.

If you have any questions or need additional information, please call me at (918) 665-6575.
Sincerely yours,

T Qe

Irfan Taner
Chief Geologist



PERMIT RENEWAL APPLICATION
FOR
CLASS I NON-HAZARDOQUS
INDUSTRIAL INJECTION WELL
(UIC Permit No. KY10429)

IMCO Recycling Inc.
Morgantown Plant
Morgantown, Kentucky

January 2001

Prepared by
A & M Engineering and Environmenta! Services, Inc.
10010 East 16" Street
Tulsa, Oklahoma 74128
918-665-6575
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

—"
wyEPA COMPLETION FORM FOR INJECTION WELLS

WASHINGTON, DC 20480

ADMINISTRATIVE INFORMATION

1. Parmsise

IMCO Recycling Inc.

5215.N. O'Connor Blvd., Ste 1500
Irving, TX 75039

Addrass {Parmanarit Mailing Addrass) (Straet, City. State. snd 2P Code}

2. Operator
IMCO Recycling Inc.

Address (Street. City. Stata. snd ZIP Coda)

Q
609 Qm&:mnmumu%w Road {Hwy 1468)
Morgantown, KY 42261

nn‘
3. Facility Namae Telophone Number
IMCO Morgantown Plant (502) 526-5688
Address (Streec. City, State. and ZIP Code)
609 Gardner Lane Road (Hwy 1468)
Morgantown, KY 42261
4. Suriace Locanon Descrigtion of injacthon Wellls)
State County
Kentucky Butler
% of : % of %4 sacuon
- = 14
Township Range
I 34
Fest trom (M/S) Line of quarar secton and
2340 feet from S line -
Fwat from (ENYD Line of quarisr section
160 feet from E line -

Submit with this Completion Form the stchments listed in Antachmants for Coampiation Form.

{ cartify under the penalty of law that | have personally examined and am familiar with the information
submitted’in this document and all attachments and that. based on my inquiry of those individuals
immediately responsible for obtaining the information, | believe that the information is true, accurate.
and commplete. | am aware that there are significant penalties for submitting false information. including
the possibility of fine and imprisonment. (Ref. 40 CFR 144.32).

CERTIFICATION

NAME AND OFRCIAL TITLE APlesss type er print}
€. Lee Newton, Senior V.P.

"Vt sk \3)

EPA Form 7620-9 (2-84)

“ CONTINUED ON REVERSE
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TOPO_MORGANTOWIM 1973
CARTER COORDINATES '
o] I 34 SCALE: 1" = 2000'

2340 FSL

l60 FEL

LATITUDE = 37°12°'23" / HENRY MEREDITH
LONGITUDE= 86°43'03" (SURFACE & MINERALS)

g \J

o
) » %
s
o / N
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S , 9 .
& R INTERNATIONAL METAL COMPANY
fﬁ (SURFACE & MINERALS)
¢ OPROPOSED
@mﬂf\nﬁ‘ : INJECTION
i T AL WELL

T
OPERATOR N/A
“SURFACE_INTRRNATIONAL MRTAL COMPANY, INC
MINERALS SAME
WELL NO. 1 ELEVATION 445.6
COUNTY ~ BUTLER KENTUCKY
DATE ~ DECEMBER 12, 1990 SCALE 1" = 200"

SURVEYOR: MARK P. JOHNSON
11074 ROCHESTER ROAD
ROCHESTER, KY 42273 (502)934-5301
I HERERY CERTIFY THAT THE ABOVE PLAT IS ACCURNIE AND

SATISFIES THE RBQUIREMENTS OF 805 KAR 1:030 TO THE DBEST
OF MY KNOWLEDGE AND BELIEF,

Ll-re-So

KY REG. ENGINEER NO,




SUMMARY

IMCO Recycling Inc. was granted a permit on October 9, 1990 to construct a Class I non-
hazardous industrial liquid disposal well at its plant near Morgantown, Butler County,
Kentucky.

The Class I injection well was constructed during the period August 1991-October 1992.
During the construction, due to technical difficulties, IMCO applied for two permit
modifications which were granted. The construction of the well was completed at the end of
September 1992 and the Mechanical Integrity Test on the IMCO injection well was performed
on October 9, 1992 in the presence of a U.S. EPA Region IV representative. The construction

and operation chronology of the IMCO injection well is presented in Exhibit 1.

The IMCO injection well was drilled to 6,450 feet depth and completed as an openhole in the
Knox Dolomite from 4,703 to 6,450 feet. The lowermost USDW (Underground Source of
Drinking Water) is encountered at a depth of 210-260 feet in Pennsylvanian sandstone. The
surface casing is set and cemented at a depth of 471 feet to protect USDW sources. The long
string casing is set and cemented at a depth of 4,703 feet. The injection is through tubing and
injection packer.

The injection well has been operating without any problems since October 1992. During this
operation period, only the injection pump and some of the recorders have been exchanged with
new ones. A total of 49,881,867 gallons of fluid has been injected as of December 2000.
Quarterly reports were provided to U.S. EPA Region IV.

A Mechanical Integrity Test (MIT) was conducted on October 28, 1997 in the presence of a
U.S. EPA Region IV representative and the external and internal integrity of the IMCO well
were confirmed.

The enclosed document is prepared in accordance with permit conditions and presents all
information and construction procedures for the injection well. A copy of the permit with the
modifications is enclosed after the list of attachments, appendices and figures.



August 9-10, 1991

August 11-12, 1991

August 12-13, 1991

August 13-16, 1991
August 17-21, 1991

August 22, 1991

August 23-25, 1991
August 26, 1991
August 27-29, 1991

August 30-31, 1991

September 3-4, 1991

September 5 -
October 15, 1991

EXHIBIT 1

IMCO RECYCLING INC.
MORGANTOWN, KENTUCKY
INJECTION WELL

Construction Chronology
Move Drilling Rig and set up.

Drilled 17 1/2" hole to 42 feet and set up 13 3/8" conductor pipe
with 100 sacks of Class "A" cement,

Drilled 12 1/4" hole to 471. Run SP-Induction Electric Log. Set
475 feet 9 5/8" K-55 casing (36 1b/ft) with 300 sacks of Class
"A" cement including 4% calcium chloride.

Drilled 8 3/4" hole to 2,526 feet depth.

Drilled 7 7/8" hole to 4,000 feet depth.

Run Cement Bond Log, Dual Induction, Gamma Ray,
Compensated Density and Neutron, and Digital Sonic Logs. Set

7" K-55 casing (23 Ib/ft) at 2,542 feet with 450 sacks of Class
"A" cement.

Move drilling rig out.
Move workover rig on location.
Drill cement and packer shoe out.

Cleaned the well with 2% KC! water. Run Cement Bond and
Evaluation Logs and Formation Tester.

Test the well and acidize with 3,000 gallons of 15% HCl. Test
again, low injectivity potential.

Evaluated different options for compieting the well and decision
was made to drill deeper into the Knox Dolomite. New permits
were obtained from U.S. EPA and Kentucky Oil and Gas

Division.



October 16-18, 1991

October 19-
November 4, 1991

November 4-5, 1991

November 6-7, 1991

November 8-14, 1991

November 15, 1991
November 16-17, 1991

November 16-21, 1991

November 22-23, 1991
November 24-25, 1991

November 26, 1991

November 27-
December 2, 1991

December 3, 1991
December 4, 1991

December 5-6, 1991

December 7, 1991

December 9, 1991

Move drilling rig on location and rig up.

Drilled 6 1/8" hole to 5,872 feet depth.

Run SP-Dual Induction, Gamma Ray and Density-Neutron Logs.
Run DST #1.

Run DST #2 and #3 and re-run DST #1.

Drill 6 1/8" hole from 5,872 to 6,450 feet. Run SP-Dual
Induction, Gamma Ray and Density-Neutron Logs.

Run DST #4.
Moved out the drilling rig.

Got approval for completion procedures from U.S. EPA and
Kentucky Oil and Gas Division.

Move workover rig on location and rig up.

Clean well out.

Run 4 1/2" K-55 casing liner (10.5 Ib/ft) from 2,300 to 4,703
feet. Used Baker Hyflo "III" liner hanger. Cemented the casing
with 650 sacks of Class "A" cement.

Wait on cement to set and harden.

Start drilling cement and packer shoe with 3 7/8" bit.

Mechanical problems.

Drilled down to 4,702 feet. Having problem drilling the packer
shoe. Having trouble with hydraulic system.

Tripped out and the cones on bit were gone.

Tried to fish the cones out. No success. Put flat bottom mil and
trip in the hole.



December 10-11, 1991

December 12, 1991

December 13, 1991

December 14-18, 1991
December 19-27, 1991
December 28-29, 1991

December 30-31, 1991

January 2, 1992

January 3, 1992

January 4, 1992

January 5-6, 1992

January 7, 1992

Miiled at the bottom (4,702') and trip out, the mill was worn out.

Run magnet again and recovered two cones and three shanks and
metal cuttings. Run impression cone and it came out clean. Trip
in with a new bit.

Drilled the packer shoe and some very hard cement and
discovered the cement leaked below the packer shoe.

Drilled cement to 5,115 feet.
Repair the swivel and gear box of the rig.
Cleaned the well and the mud out. Swabbed the well.

Run injection test. The result was 10-14 gallons per minute with
1,000 psi wellhead pressure,

Swab the well and pull out tubing.

Run Temperature Log and hit bridge at 5,980 feet. Trip in with
bit, hit first bridge at 5,307.45" and second one at 5,987.35'.
Drilled the bridges and cleaned the well, circulate for 7 hours for
extra cleaning at total depth.

Swabbed the well for 8 hours. Pulled out tubing.

Run Differential Temperature Log from 6,457 to 2,300 feet. Run
Cement Bond Log for 4 1/2" casing from 4,705 to 2,300 feet and
Gamma Ray Log from 6,457 to 4,700 feet. Start perforating the
porous zones with 100-gram shots. Perforated zones: 6432-38°,
6420', 6402-4, 6358-74, 6315-30, 6230-52, 6182-88, 6128--38,
6074-84, 6026-34, 5988-94, 5910-16, 5842-66, 5806-10.

The hole bridged at 5305 feet again, the tool could not go
through. Thus could not perforate the zones in between 5300-
5800 feet depth. Then perforated these zones: 5148-72, 4996-
5024, 4894-4904, 4834-60.

Trip in with bit to clean the hole.

Cleaned the hole and tripped out.



January 8-10, 1992

January 11, 1992

January 15, 1992

January 16, 1992
January 17, 1992
January 20, 1992

February 4-5, 1992

February 18-
October 1, 1992

October 9, 1992

October 10, 1992

October 28, 1997

Run Caliper Log in the open hole. Perforated the following
zones:: 5732-38, 5712-24, 5680-90, 5658-70, 5612-32, 5570-88,
5534-52, 5464-72, 5398-5406, 5366-70.

Trip in with the bit. Clean the hole to total depth and circulate
four hours for extra cleaning. Pull out to 5150 feet depth and
circulate hole for two more hours.

Trip in with packer and set it. Swab the well. Connect acid line
and tried to acidize, but some pipes were leaking. Pulled out and
tested pipes for leaks.

Trip in with packer and set it. Well treated with 15,000 gallons
of HCI acid (28 %) in five stages,

Trip in with bit and clean hole out. Trip out.

Trip in with packer and set it. Run injection test and Tracer Log.
Trip in with bit and clean the hole at total depth and pull out.
Run tubing in with retrievable packer, set packer, pump annulus
fluid with corrosion inhibitor and test the annulus with 1000 psi
pressure, packer hold.

Installation of surface facilities and pump system.

Conduct Mechanical Integrity Test in the presence of a U.S. EPA
Region IV Representative. The test was successful.

Officially started operation and injecting.

Conduct Mechanical Integrity Test in the presence of U.S. EPA

Region [V representative (Mr. David Hayes). The test was
successful.



LIST OF ATTACHMENTS, APPENDICES AND EXHIBITS

A - Area of Review

B - Maps of Wells/Area and Area of Review
C - Corrective Action Plan and Well Data
D - Maps and Cross-Sections of USDW's
E - Not Applicahle

F - Maps and Cross-Sections of Geologic Structure of Area
G - Nat Applicabl

H - Operating Data

I - Formation Testing Program

J - Stimulation Program

K - Injection Procedures

L - Construction Procedures

M - Construction Details

N - Not Applicable

O - Plans for Well Failures

P - Monitoring Program

Q - Plugging and Abandonment Plan

R - Necessary Resources (Financial)

S - Not Annlicabl

T - Existing EPA and State Permits

U - Description of Business



APPENDICES

Appendix A - Copies of Well Reports (Previously submitted and thus not included)

Appendix B - Chemical Analysis Report of Solid Waste and Leachate

Appendix C - Copy of Property Deed

Appendix D - Electric Logs (Previously submitted and thus not included)

Appendix E - Drill Stem Tests (DST) results, formation fluid analytical reports(Previously
submitted and thus not included)

Appendix F - Acid Job and Injection Test Data (Previously submitted and thus not included)

Appendix G - Drilling Records (Previously submitted and thus not included)

EXHIBITS

Exhibit 1 -  Construction Chronology

Exhibit H-1 - Annulus Fluid Corrosion Inhibitor Data

Exhibit L-1 - Surface (9 5/8") and Long String (7") Casing Purchase Tickets

Exhibit L-2 - Liner Casing (4 1/2") Tally and Purchase Tickets

Exhibit L-3 - Liner Hanger and Hanger Job Data

Exhibit L-4 - Tubing (3 1/2" and 2 7/8") Tally and Purchase Tickets

Exhibit L-5 - Injection Packer Data

Exhibit L-6 - Casing Cementing Job Data and U.S. EPA Inspector's Reports (Conductor Pipe,
Surface Casing, Long String and Liner)

Exhibit L-7 - Annulus and Packer Pressure Test Data
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

T agenct

HOEY

345 COURTLAND STREET. NE.
ATLANTA. GECRGIA 30365

FEB 00 1992

CERTIFIED MATIL
RETURN RECEIPT REQUESTED

FEE 10 1692 |

REF: 4WM-GP RS OLSITIT

Sesvvaney,
wann I.l.ll.ll' v

Mr. Thomas Rogers

IMCO Recycling, Inc.

P. 0. Box 1070

Sapulpa, Oklahoma 74067

Re: Modification of UIC Permit No. KYI0429
Permit Effective: October 9, 1990
Modification Effective: s

FEB 04 100

Dear Mr. Rogers:

In accordance with 40 C.F.R. §144.41 and as per your
request of January 23, 1992, the subject permit is hereby
modified to reflect changes in the maximum injection pressure.
Enclosed is the revised Underground Injection Control (UIC)
permit page with the changes as indicated in your letter.
Attach the modification to your permit. Please be informed
that under the provisions of 40 C.F.R. §144.41, this is
considered a minor modification and is therefore not subject
the draft permit, comment period and public notice requirements
as contained in 40 C.F.R. Part 124. If you have any questions,
please contact William Mann of my staff at (404) 347-3379.

Sincerely yours,

&x\.%\&u«,

W. Ray Cunningham, Director
Water Management Division

Enclosure

Printed on Recycled Paper



MODIFICATION
TO

U. 5. ENVIRONMENTAL PROTECTION AGENCY
UNDERGROUND INJECTION CONTROL PERMIT
AUTHORIZATION TO OPERATE A CLASS I INJECTION WELL
EPA UIC PERMIT NUMBER KYI0429

Pursuant to the Underground Injection Control requlations of
the U. S. Environmental Protection Agency codified at Title 40
of the Code of Federal Regulations, Parts 124, 144, 146 and
147, UIC Permit Number KYI0429 issued to

IMCO Recycling, Inc.
P. 0. Box 1070
Sapulpa, Oklahoma 74067

. t...1s. hereby. Eomhmwma for the: following Class I @H%bﬁmmu injection

.

.Hoﬂ.mu-ul.;u. " ore o . S, * o . )
et IMGO wbw@mmwﬂnuzmHH.#Ha.
IMCO Morgantown Plant
Butler County, Kentucky
Carter Coordinate 14-I-34 2340’ FSL x 160’ FEL

This modification is in accordance with the limitations,
monitoring requirements and other conditions set forth herein.
This permit modification consists of this cover sheet and Part
I, Page 3.

All references to Title 40 of the Code of Federal Regulations
are to regulations that are in effect on the date that this
permit modification becomes effective.

This permit modification shall become effective obmmm - :Em.

This permit modification shall be attached to the original
permit and is hereby made a part thereof. This permit
modification shall remain in full force and effect during the
operating life of the well, unless the permit is otherwise
modified, revoked and reissued, terminated, or a minor
modification is made as provided at 40 C.F.R. §§144.39, 144.40
and 144.41.

FEB 04 1992 &1 P § .

Date W. Ray Cunningham, Direcfor(/
Water Management Division

U. S. Environmental Protection Agency
Region IV




.:s o WTheiwe oo L2 L o Permit Effective: -.Qctober: 8,.21990:
: g e SE T s TR TV Modifiecation mmmmnnk<mu.mmm 0711992

PART I
PAGE I-3

(ii) The permittee has not received, within thirteen
(13) days of the date of the DernHOH s receipt
of the notice required above, notice from the
Director of his or her intent to inspect or
otherwise review the new injection well, in
which case prior inspection or review is waived
and the permittee may commence injection.

(b) The permittee has demonstrated to EPA that the
injection well has mechanical integrity, and has
submitted the reports as specified in Part I,
Section A, item 3.

SECTION B.

OPERATING REQUIREMENTS

Iniection Operation

s

.mmnpbapuﬂ on the. mmﬁm that Part . I, Section A, item 4, is

“m“muﬁ 2 ﬁ"u.noEﬁPmﬂmn and Tasting through the term of: ﬂwkm -permit, ﬂrm

permittee is authorized to injeéct.gnly saltwater leachate.

. 'from. the "solid waste 'landfill collected in a retention wonn
located on the’ @Hmbﬁ site and runoff water from the IMCO
plant facilities in Morgantown, Kentucky.

(2) Injection shall be limited to the undifferentiated
formations of Devonian-~Silurian-Ordovician-
Cambrian Systems in the interval between 4705 feet
and 6450 feet below land surface.

Injection Pressure Limitation

(b)

(1) Maximum injection pressure, measured at the
wellhead, shall not exceed 2700 psig unless
IMCO mmHmOHEm an EPA approved step-rate
injection test.

(ii) Injection at a pressure which initiates or
propagates fractures in the confining zone or
causes the movement of injection or formation
fluids into an underground source of drinking
water is prohibited.

(1ii) Injection between the outermost casing protecting
underground sources of drinking water and the
well bore is prohibited.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
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S REGION [V

345 COURTLAND STREET. N.E
ATLANTA, GEQORGIA 30365

DES 5 1991

CERTIFIED MATIL
RETURN RECEIPT REQUESTED

REF: 4WM-GP i e e
Mr. Thomas W. Rogers

Senior Vice-President

IMCO Recycling, Inc.

P. 0. Box 1070

Sapulpa, Oklahoma 74067

Re: Final Modification of UIC Permit No.: KYI(04295
Permit Effective: October 9, 1990
Modification Effective:

. . T . V29 199
Permit Writer: William Mann

Dear Mr. Rogers:

Enclosed is the modification of the Underground Injection
Control (UIC) permit referenced above. This action constitutes
the U. S. Environmental Protection Agency’s final permit
decision in accordance with 40 C.F.R. §124.15(a). Please
replace your existing UIC permit page(s) with the corresponding
modified page(s). Under 40 C.F.R. §124.19%, any person who
filed comments on the draft modification or participated in
the public hearing may contest this decision by petitioning the
Administrator to review any condition of the modification. 1In
this case, since no public hearing was held and no comments
were filed during the public notice period, no appeal may be
taken regarding this decision. Pursuant to 40 C.F.R.
§124.15(b) this permit modification will be effective as
specified in the permit modification. Information on legal
matters may be obtained by contacting Ms. Melissa Heath,
Assistant Regional Counsel, at (404) 347-3777.

Sincerely yours,

W. Ray Cunningham, Dir
Water Management Division

Enclosure

Printed on Recycled Paper



MODIFICATION
TO

U. S. ENVIRONMENTAL PROTECTION AGENCY
UNDERGROUND INJECTION CONTROL PERMIT
AUTHORIZATION TO OPERATE A CLASS I INJECTION WELL
EPA UIC PERMIT NUMBER KYI0429

Pursuant to the Underground Injection Control regulations of the
U.S. Environmental Protection Agency codified at Title 40 of the
Code of Federal Requlations, Parts pmp‘ 144, 146 and 147, UIC
Permit Number KYI0429 issued to

. ¥ _ Hzno wmnNQHHba~ Inc. .
g SR .- - " P.. Q. Box 1070 P S
mmunwnmﬁ wamwoam qaomq . - g

“is: ﬁmHmU% anhﬁwmn HOH ﬁﬁm mOpwozﬁba nwmmm I akmwommw Puumnnwou
" well::

IMCO Injection Well #1

IMCO Morgantown Plant
- .. Butler County, Eentucky X e
“Carter Coordinate 14-I- 34, 2340’ FSL, 1607 FEL

This modification is in accordance £Md# the limitations,
monitoring requirements and other conditions set forth herein.
This permit modification consists of this cover sheet; Part I,
Pages 1, 2, 3, 4, 5, 6, and 7.

All references to Title 40 of the Code of Federal Regulations are
to requlations that are in effect on the date that this permit
modification becomes effective.

This permit modification shall become effective on NOv 2 9 188

This permit modification shall be attached to the original permit

w+.~-andis .hereby .made a part thereof. -.This-permit medification

shall remain in full force and effect during the operating life
of the well, unless the permit is otherwise modified, revoked and
reissued, terminated, or a minor modification is made as provided
at 40 C.F.R. §§5144.39, 144.40 and 144.41.

-’ .. - N
L s

2

NGV 2 9 198 R S O

- L

Date W. Ray Cunningham, Director -
Water Management Division
U.S. Environmental Protection Agency
Region IV




Permit Effective: Octcber 9, 1390
‘ - a . i M
Modification Effective: NOV 2 9 190,
PART I
PAGE I-1

PART I

WELL SPECIFIC CONDITIONS

SECTION A. CONSTRUCTION REQUIREMENTS

155

Casing and Cementin

The @mﬂgkﬁﬁmm shall case and cement the well and maintain
all casing and ‘cement so as. to prevent the movement of

. fluids inte or between: tsamhoﬁocna sources of drinking .-

water. THe casing and cement used in the construction of

. . the well shall be designed for the life mxﬁmnﬁmﬂn% of ‘the
. well. Construction of this well shall. be performed as

specified in Attachments L & M of the permit application.

.and any subsequent EPA approved amendments made to

Attachments L & M.

Tubing and Packer

Injection may only take place through tubing with a packer
set within the casing no higher than 50 feet above the base
of the deepest casing. The tubing and packer shall be
maintained in a manner which is compatible with the
injection operation specified in Part I, Section B, and
which prevents the movement of fluids into or between
underground sources of drinking water.

Lo Tests and Reports

The following logs, tests and reports shall be prepared and
submitted to EPA:

_Amqu.a.w“mm503mﬁHWﬂH0n;omwﬁrmnHmnrm:wanzwnﬁmaﬂwﬁwuom.ﬁwm

well is required before injection can be anthorized.
The demonstration will consist of a pressure test on
the tubing/casing annulus to at least 300 psig with
less than 3% pressure loss in 30 minutes. The
permittee shall contact EPA to arrange a date to
conduct this test. A representative of EPA will be
present to witness this test.

(b) A composite copy of a Gamma Ray-Self Potential-Dual
Induction-SFL-Caliper Log from TD to surface.



4,

(c)

(d)

(e)

(£)

.@.

(1)

-7 permit. v

Permit Effective: October 9, 1990
Modification Effective:
NOV 2 9 199

PART I
PAGE I-2

A composite copy of a Gamma Ray-Caliper-Lithodensity-
Compensated Neutron Log from TD to the base of the
surface casing.

A fracture identification log from the base of the
deepest casing to 500 ft. above the base of the
deepest casing.

A lithology log from surface to TD based on cuttings
taken every ten (10) feet.

A cement bond log from 450 ft. to surface; a cement
bond lag from 2485 ft. to 450 ft. and a cement bond - .°
log from the base of the liner to 24835 ft. ’

Copies of all cement invoices indicating volume of
cement pumped, class of cement, cement additives,
etc.

Core analysis on any conventional or sidewall cores.

..WHch;mbwwwmwm of the wnumnmwun zone. The MﬁNHWWHm.

shall include pH, total dissolved solids, specific
gravity, barium, calcium, total iron, magnesium,
sodium, bicarbonate, carbonate, chloride, sulfate,
carbon dioxide, dissolved oxygen, and hydrogen
sulfide.

The permittee shall prepare a report, including
procedures and results of the logging and testing
programs. Each log shall include a written
interpretation prepared by a knowledgeable log
analyst. The report must be submitted in accordance
with Part I, Section A, item 4, and shall be signed in
accordance with Part II, Section E, item 11, of this

Commencing Injection

The well authorized by this permit may not commence
injection until:

(a)

Construction is complete, and the permittee has
submitted to the Director, by certified mail with
return receipt requested, a notice of completion using
EPA Form 7520-10, and either:

(i) The Director has inspected or otherwise
reviewed the new injection well and finds
it is in compliance with the conditions of
the permit; or



(b)

Permit Effective: October §, 1980
Modification Effective: NOV 2 9 1391

PART I
PAGE I-3

(ii) The permittee has not received, within thirteen
(13) days of the date of the Director’s receipt
of the notice required above, notice from the
Director of his or her intent to inspect or
otherwise review the new injection well, in
which case prior inspection or review is waived
and the permittee may commence injection.

The permittee has demonstrated to EPA that the
injection well has mechanical integrity, and has
submitted the reports as specified in Part I, Section

. A, item 3. G B

SECTION B _OPERATING REQUIREMENTS

1.

Iniection QOperation

Beginning on the date that Part I, Section A, item 4, is
completed and lasting through.the term of this permit, the

‘permittee is authorized to inject only saltwater leachate

from the solid waste landfill collected in a retention pond
located on the plant site and runoff water from the IMCO
plant facilities in Morgantown, Kentucky.

(a)

(b)

Injection Zone

Injection shall be limited to the undifferentiated
formations of the Devonian-Silurian-Ordovician-
Cambrian Systems in the interval between 2485 feet
and 8000 feet below land surface.

Injection Pressure Limitation

- (1) Maximum-injection-pressure, measured at the

wellhead, shall not exceed 815 psig unless
IMCO performs an EPA approved step-rate
injection test or installs a liner below
2485 feet.

(ii) Injection at a pressure which initiates or
propagates fractures in the confining zone or
causes the movement of injection or formation
fluids into an underground source of drinking
water 1is prohibited.

(iii) 1Injection between the outermost casing protecting

underground sources of drinking water and the
well bore is prohibited.
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Annulus QOperation

The annulus between the tubing and the long-string casing
shall be filled with brine or other fluid as approved by
the Director. The annulus pressure shall be maintained at
10 psig.

The annulus shall be monitored with a gauge designed to
indicate both a vacuum (below atmospheric)} and positive
pressure {above atmospheric). The permittee shall comply
with Part I, Section B, item 3, when a change in the
annulus pressure of 25 psig occurs. The permittee shall
provide an explanation to the Director for the change in
pressure and measures that will be taken to restore annulus

" pressure to achieve conipliance.with this Sectidn. If the

cause of annulus pressure change is not corrected within 48
hours, the permittee shall cease injection unless such
order to cease operation is waived by the Director.

Loss of Mechanical Integrity During Operation

The permittee shall cease injection if a loss of mechanical
integrity as defined at 40 C.F.R. §146.8 becomes evident
during operation. Operation shall not be resumed until the
permittee has complied with the provisions of Part II,
Section G, of this permit regarding mechanical integrity
demonstration and testing.

The permittee shall notify the Director of the loss of
mechanical integrity in accordance with the reporting
procedures in Part II, Section E, item 12(d).

- «Sampling .and Analysis Methods

Samples and measurements taken for the purpose of moni-
toring shall be representative of the monitored activity.
Grab samples shall be used for the laboratory analysis of
the physical and chemical characteristics as specified in
Part I, Section C, item 3(a). Test methods and procedures
shall be as specified at 40 C.F.R. §136.3 or 40 C.F.R. Part
261, Appendix III. When the analytical method for a
particular parameter is not specified at either 40 C.F.R.
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§136.3 or 40 C.F.R. Part 261, Appendix III, the permittee
must obtain the Director‘s approval of the method used.

The permittee shall identify the types of tests and methods
used to generate all monitoring data. Reports to be
generated from monitoring data are specified in Part I,
Section D.

Injection Operation Monitoring

The permittee shall monitor the operation of the injection
well as follows:

Parameter _ . Monitoring Freguency

Injection Pressure (psig) Continuous
at Wellhead

Annulus Pressure (psig) Continuous
at Wellhead

Flow Rate (barrels/day) of Continuous
Injected Fluid

Cumulative Volume (barrels) Continuous
of Injected Fluid

Pressure buildup in the
Injection Zone Annually

Injection Fluid Analysis

The permittee shall conduct an injection fluid analysis at
least once- every-three (3) months and whenever changes are
made to the injection fluid. Analyses shall be made
beginning within three (3) months from the effective date
of this permit, or three (3) months from the most recent
analysis, whichever is later. An analysis must include:

(a) A list of all chemicals and their composition used for
any well stimulation and fracturing during that
sampling period; and a list of any additives used and
their chemical composition, including any inhibitors
used to prevent scaling, corrosion, or bacterial
growth. These lists should indicate the brand name of
the product and the manufacturer.
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(b) pH, total dissolved solids, specific gravity, barium,
calcium, total iron, magnesium, sodium, bicarbonate,
carbonate, chloride, sulfate, carbon dioxide,
dissolved oxygen, and hydrogen sulfide.

(c) Other physical and chemical characteristics of the
injection fluid as required by the Director.

SECTION D. REPORTING REQUIREMENTS

1.

Reports on Well Tests and Workovers

Wwithin thirty (30) days after the completion of the
activity, the permittee shall report to the Director the
results of the following:

(a) Mechanical integrity tests, other than those specified
in Part I, Section A, item 3; and

(b) Any well workover, logging or other test data, other
than those specified in Part I, Section A, item 3,
revealing downhole conditions.

Reporting of Monitoring Results

Monitoring results, as specified in Part I, Section C,
shall be reported quarterly on EPA Form 7520-11 and must be
postmarked by the 28th day of the month following the first
quarter after the effective date of this permit.

Copies of the monitoring results required by Part I and all
other reports required by Part II shall be submitted to the
Director at the following address:

U. S. Environmental Protection Agency
Region IV, Water Management Division
Ground-Water Protection Branch
Underground Injection Control Section
345 Courtland Street, NE
Atlanta, Georgia 30365

of New Wells Drilled Within the Area of Review

(AOR)

Within ten (10) days after spud date, the permittee shall
report to the Director by certified mail, return receipt
requested, the construction plans for any new well within
the AOR of the permitted facility that will penetrate the
confining zone or injection zone. The permittee shall
provide information on proposed construction (including
location and quantities of cement), location and depth.
This requirement applies to any construction activity
regardless of ownership of the well.
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If the construction of the new well will not protect USDWs
from contamination, the Director may terminate the permit
under 40 CFR §144.40(a){(3), if he or she determines that
continued injection may endanger human health or the
environment.

SECTION E. PLUGGING AND ABANDONMENT PLAN

Plugging and abandonment of the permitted injection well shall
be in accordance with Part II, Section F, of this permit and 40
C.F.R. §146.10.

‘The plugging of this injection well shall be performed in the
manner described in Attachment Q of the permit application and
any subsequent amendments made to Attachment Q.
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ETFECT CF PERMIT

The permittee is allowecd to engage in undergrourd injectien in accor-
dance with the conditicas of thus permit. The permittee, authorized
by this permit, shall not consTIuct, operate, maintain, ccnvert, -
plug, abandon, or conduct any other injecticn activity in a manmner
that allows the movement of fiuid containing any contaminant intg’
underground sources of drinking water, i thie presence CI that centami-
nant may cause a violaticn of any primary drinking water regulaticn
under 40 CTR Part 142 or may otherwlse adversely affecs the health of
persons. Any undercround injecticn activity not specifically author-
ized in this permat 15 pronibiced. Corpliance wizn this pernmat does
not constitute a defense to any acticn troucht under the Stwa, or any
othier "COmCn O STATUtOry law or regulation. Issuance Of this permit
does nct ccnvey pProperty rignts of ary Sort or any exclusive praivilege;
nor does it authcorize any injury to persons or property, any invasion
of other private rights, or any infringement of State cr lccal law cr
requlaticns. HNothing ir this permc shall be construed to reliasve

the permittee of any duties uncer acplicanle requliations.

. PERMIT ACTIONS

1. Modification, Revocatien, Reissuance and Terminaticn. The Directar
Ty, LOT cause Of upcn request Iram the permutree, modify, revoke
and reissue, or terminate this permit in accordance with 40 CGR
§4 144.12, 144.39, and 14<.40, including but not limited ©o
the following: .

(a) Alteraticns. There are material and substantial altera-
tions or additions to the permitted facility or activity
which occurred after permit issuance which justify the
application of permit conditions that are different ar

(b) Information. The Director has received informaticn which
Was not available at tne time of permit issvance (othef”
than revised regqulaticns, guidance, or test ‘methods ) afid
would have justified the application of diiferent permit
conditions at the time of issuance.
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(d)

{e)

(£}

(g}

(h)
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New requlaticns. The stancards or regulacicns on wnich

the permlt was Dased have been cnanged by promulgation
of amended standaras or regulations or Dy judicial geci-
s1on arter the permit was lssued,

Cemoliance schedules. The Director cetermines good cause

exiSts tor modificaticn of a campliance schedule, such as
an act of God, strike, flood, or materials snoftage or otner
events over wnich the permittee has little or no control and
for which there 1s no reascnaply available remedy.

Prouvosed transter. ‘me Director recelves notification of a

proposea transter of tne pemmit.

Noncamoliance, Noncampliance by the permittee witn any

condltlon Of the perllmlt.

Relevant tacts. The permittee's failure in the applicaticn

Orf QUTing Whe permlt lssuance process to disclese tully all
relevant facts, or the permittee's misrepresentation of any
relevant facts at any time.

Endancerment. A determination that the permitted activity

endangers human health or the envirorment ang can only be
regulated to acceptable levels by permit mocdification o
termination.

Also, the permit is subject to minor modiricacicns ror cause as
specified in 40 CFR §144.41. The t1ling of a request for a permit
modificaticn, revocation and relssuance, or terminatlon, oI the
notification of planned changes, or anticipated noncampliance on
the part of the permittee does not stay the applicapility or
enforceability of any permit conaition.

The suomittal of an updated application may be required prior to
the Director granting a request for permit moditicacion,

2. iTransfer of Permits. This permit is not transferable to any per-

son except arter notice to and approval by the Director, amd 1n
campliance with the requirements and conditions of 40 CFR §144.238.

-—

~*The Director may requlre modification or revecation anc reissuance

ot ‘the permit to chanye tne name Of the permittee and incorporate
.Such other requirements as may De necessary under the Sare Drinkilng
wWacer Act.
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This permit may be transferrTed to 3 new CWner O Cperator by
modification according to 40 CFR §l44.4l(d), if the Director
determines that no other chance in the permit is necessary,
provided that a written agresanent containing a specific date for
transfer of permit responsibility, coverage, and liability between
the carrent and new permittee has been submitted to the Directcor.

. SEVERABILITY

The provisions of this permit are severable, and if any provision of
this permit or the applicaticn of any provision of this permit to any
circumstance is held invalid, the agplicaticn of such provision to
other ciroumstances and the ramainder of this permit shall nct De
atiecred therety.

. CONFIDENTIALITY -

In accordance with 40 CSR Part 2 and §l144.5, any infommacion submizte
to> EPA pursuant to this permit may be claimed as confidenzial by the
submitter. Any such claim must be assarted at the time of subrussicn
by stanping the words “confidential business informaticon" cn each
page containing such information. If no claim is made at the time oI
sucmission, EPA may make the informaticn availaple to the puslic
without further notice. If a claim is asserzed, the validity of the
claim will be assessed in accordance with the procedures in 40 GR
Part 2 (Public Information). Claims of ccnfidentiality for the
following information will be denied:

1) The name and address of the permittee;

2) Information which deals with the existence, absence Or
level of contaminants in drinking water.

. [DUTIES AND REQUIREMENTS

1. Dity to Caomply. The permittee shall caomply with all applicakble
UIC Program regulaticns and conditions of this permit, except to
the extent arnd for the duraticn such noncarmpliance is authorized
by an emergency permit issued in accordance with 40 CFR §144.34.
Any permit noncompliance constitutes a viclation of the SOWA and
is grounds for enforcement acwion, permit termination,. revocation
and reissuaice, mcdification, or for denial of a permit renewal
application. Such non-corpliance may also be grounds for enforce-
ment acticn under RCRA.
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pPenalties for Violaticns of Permit Conciticns. Any peIsSon wno

ViOlates a peomlC reGUIZEment 1S subjech CC civil penalties,
rines, and other enforcament action uncers the SOvA anc may be
subject to Such actlons pursuant ta RCRA. Any perscn who will-
rully violates permit conalitions may be subject to criminal
prosecuticn.

Continuatlon of Explring Permits.

(a) Duty to Reapply. It the pemmittee wishes to continue
an activity regulatec Dy thils permit arter tne explira-
rion cate or this permit, the permittee muST Suomit a
canplete application oo a new parmit at least 180 Qays
Derore this permit explIes.

(b) Permit Extensions. The conaiticns of an exyired permit
may continue ln [OICe 1N accosgance with 5 U.S5.0. »3eic)
unctil the effective data of a new permic, 1ir:

(1) The permittee has sucmitced a timely applicacion
wnich 1s a complete applicaticn Lor & new permit;
ang

(2) The Director, through nNo fault of the permittes,
goes NOt 1SsSue a New permit witn an errectlve cace
on or berore the explratlon cate OrL the previous
permit, anc

(3) The new permit has not been cenied, oOT if a ageniel
nas peen appealeg, rinal agency acticn nas nct
occurred in accorgance with 40 CFR §124.19(r)(1).

{(e¢) Ertect. Permits continued unger 5 U.5.C. 558(¢c) remaln
tully ertective and enforceabcie.

(d) EBEntozcement. When the permittes 1s not 1n corpllance
with the corditions of the explrling OF explrec permit the
Director may chocse to do any or all or the roliaowing:

(1) Initiate entorcement acticn based upon the
permit which has been continued;
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(2) 1Issue a notice of intent to deny the new permit.
If the permit is denied, the owner oI operator
would then be reguired to cease the activitles
authorized by the centinued permit or be subject
ro enforcement action for operating without a
permit;

(3) 1Issue a new permit under 40 CFR Part 124 with
appropriate conditions; or

(4) Take other acticrs authorized by Underground
Injection Contzol regulations.

(e) State Concinuation. An EFA issued permit does not
continue 1n torce beyond its expiration date under
Federal law if at that time a State has prima-y enforce—
ment authority. A State authorized to acminister the
UIC program may continue either EPA or State—issued
permits until the effective date of the new permits, if
State law allows. Otherwise, the facility or activity
is operating without a permit from the time of expira-
tion of the old permit to the effective date of tne
State-issued new permit.

Need to Halt or Reduce Activity not a Defense. It shall not be
a defense, Lor permittee ln an entorcament action, that 1t would
nave been necessary to halt or reduce the permitted activity in
order to maincain compliance with the conditions of this permit.

Duty to Mitigate. The permittee shall take all reasonable steps
to minimize orf correct any adverse impact on the envirorment
resulting from noncampliance with this pemmit.

» Coeration and Maintenance. The permittee shall at all
times properly operate and maintain all facilities and systems
of treatment and control (and related appurtenances) which are
installed or used by the permittee to achieve canpliance with
the conditions of this permit. Proper operation and maintenance
includes effective performance, adequate funding, adequate
cperator staffing and training, and adequate laboratory and
process controls, including appropriate quality assurance proce—
dures. This provision requires the operation of back-up or
auxiliary facilities or similar systems cnly when necessary to
achieve camliance with the conditions of this permit.
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Duty to Provide Information. The permittee snall furmisn to tie

Director, within a time specified, any informacion wnich the
Director may request to determine whether cause exists for
mcdifying, reveking and reissuing, or terminating this permit,
or to determine campliance with this permit. The permittee
shall also furnish to the Director, upen request, copies of
records required to be kept by this permit.

Inspection and Entzy. The permittee shall allow the Director,
or an autnorized representative, upon the presentaticn of creden—

rials and other documents as may be required by law ta:

(a) Enter upen the permittee’s premises where a regulated
facility or activity is located or conducted, oC where
records are kept uncer the conditioms of this permit;

(b) Have access to and copy, at reasonable times, any records
that are kept under the conditions of this permit;

(c) Inspect at reasonable times any facilities, equipment
(including menitoring and control equigment), practices,
or operaticns regulated or required undex this pemmit;
ard

() Sample or monitor at reascnable times, for the purposes
of assuring permit compliance or as otherwise authorized
by SIWA, any substances or parameters at any location.

(a) The permittee shall retain records and all ronitoring
information, including all calibration and maintenance
recorus and all original strip chart recordings for
contimous monitoring instrumentation and cocples of all
reports required by this permit for a pericd of at least
five years fram the date of the sample, measursment Or
HNB" "‘

(b) The permittee shall maintain records of all cata required
to cplete the permit application form for this permit
and amy supplemental information sutmitted under 40 CFR
§144,3]1 for a pericd of at least five years from the date
the application was signed. These pericds may be extenced
by request of the Director at any time,
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(c) The permittee shall retain recorcs concernlng the nature
and camposition of all injectea fluids uncll tnree yearss
arter the completicn of plugging and apanccrment wnicn
has pDeen carried cut in accordance with the attached
plugging and abandorment plan, and is consistentc with
40 C*R §146.10.

(d) The permittee shall continue to retain such records
arter the retenticn perioa specified by paragiapns (a)
to (c) above, unless he celivers tne records to the
Director or optains written apgproval from tne DLrector
to aiscard the recorcs.

(e) Recoras of menitoring lnformatlion snatl 1ncluge:

(1) The date, exact place, ana time of sampling
Or measurements;

(2) The ingividual(s) who pertormed the sampling
or measucements;

(3) A precise description of both sampling methocology
ana the nanaling (custody) Of samples;

(4) The date(s) analyses were perrormed;

(5) The names of individual(s) who performed tne
analyses;

(6) The analytical technigues or methods used; and
(7) The results of such analyses.
1U. Monitoring., Samples and measurements taken for the purpcse oL
moaitoring shall be representative of the monitored activity.
mMonitoring results shall be reported at the intervals specified
in Part I of this pemmit.

11, Signatory Requirements.

(a) ALl reports or other intozmation, reguired to be
submitted by this permit or reguestec Dy tne DLTector,
shall be signed and certified in accorgance with 4U
CFR $144.32, as tollows:
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(1) For a cerpxcraticn: by a respgensibdle corporate
officer. For the purpcese of this permit, a
respensible corporate officer means: (1) a
president, secTetary, treasurer Cr Vice presi-
dent of the carperaticn in charge of a pranci-
pal business fimcticn, cr any cther perscn who
perfcrms similar policy = or decisicn mmking
funcsions for the corparation, o (2) the
marager of cne or mcre manufacTuring, procuce
ticn or cperating facilities enplcying more
than 250 perscns or having gross annual sales
or expenditures exceeding 25 mullien (in
second guarter 1980 dollars), i avutherity to
sicn documents has been assignec cr delecated
to the manager in acoordance withl Sorporaceen
procedures.

(2) For a parwnership or scle propriecsrship:
bty a general parwner or the proprietcs, respes-
tively; ar

(3) For a municipality, State, Federal, or other
FubDlic agency: Dy eltner a princizal execitive
officer or ranking elected official: or

{4) A &uly auzhorized representative.
A perscn is a culy authorized representative cnly il:

(1) The autharizarien is made in writing by a petscn
desccibed above;

(2} The authcrization specifies either an individ-
val or a positicn having respensibility for
the overall cperation of the regulated facility
cr activity, such as the position of plant
manager, cperator of a well or a well field,
superintendent, or position of equivalent
responsibility. (A duly autherized represen—
tative may thus be either a named individual
MnnEEQ individual ocoipying a named position.):

(3) The written autlhorization is summitzed to the
Direcaor.

If an authorization under paragrach (b) acove is o lenger
accurate because a different individual or position has
responsibilicy for the overall operation of the facility, @
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new authorizaticn satisfying the requirements of paragTach
(b) of this secticn must be sumicted to the Direcicr
pricr to or together with any reports, informaticen, ©Or
apolicaticns to be signed by an authcrized representative.

Any perscn signing a document under paragrapns ll{a) or 11(b)
of this Section shall make the following cervificaticn:

“] certify uncder penalty of law that this document and
all attacments were prepgared under my directicn or
supervision in accardance with a system designed to
assure that qualified perscnnel properly gather and
evaluate the information submitted. Eased cn my
inquiry of the perscn or persans who ranage the system,
or those perscns directly responsible for gathering
the information, the information sukmitted is, to the
best of my knowledge and belief, t=ue, accurate, and
camplete. 1 am aware that there are significant penal-
ties for submitting false information, including the
possibility of fine and impriscroment for knowing
viclatioms."

(a)

(b)

(c)

(d)

Planned Changes. The permittee shall give written rotice
Io the Lirector, as socn as possible, of any planned
physical alteraticns or additions to the permitted facility.

Anticipated Nencarpliance. The permittee shall give acvance
TOtice to the LDArec-or Of any planned changes in the permitted
facility or activity which may result in noncompliance with
permit requirements.

Cempliance Schedules. Reports of carpliance ar noncorpli-
Ince with, Of any progress reports on, interim and final
requirements contained in amy compliance schedule of this
permit shall be sukmitted no later than 30 days following
each schedule date.

Twenty-four Hcur Reporting.

(1) The permiizee shall report to the Director any non-=
compliance which may endanger health or the environ-
ment. Any information shall be provided orally
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within 24 hours fraom the time the permittee
pecomes aware of the ciroamstances. The Iollow-
ing snall pe included as informaticn which must
be repcrted crally within 24 hours:

(i) Any menitoring er cother informacion
which indicates that any contamirant
may cause an encangerment to an under-
ground scurce of drinking water.

(ii) Any ncnconpliance with a permit cendi-
ticn, or malsunczicon of the injecticn
system, which may cause fluid migracicn
into or between underyround scurces of
drinking water.

(2) A written submissicn shall also be provided
within five days of the time the permittee
becanes aware of the circumstances. The writ-
ten submissicon shall ccntain a descripticn of
the ncnearpliance and its cause; the pericd of
noncompliance, including exact dates and times,
and if the noncampliance has not been corrected,
the anticipated time it is to conminue; and
steps taken or planned to reduce, eliminate,
and prevent recurrence of the ncnecnpliance.

(e) Other Nen—Camoliance. The permittee shall report all cther
{nstances of nocnoompliance not otherwise reported at the
time menitering reports are summitted. The reports shall
contain the informatien listed in Part II, Section E, Item
12(3)(2) above.

(£) Other Informaticn. When the permittee becames aware that
fie failed to suomit any relevant facts in the permit appli-
catien or submitted incorrect informatiom in a permit appli-
caticn or in any repart to the Director, the permitiee snall
submit such facts or information within 10 days.

F. FLUGGING AND AB-NDOWMENT

1. Notice of Plugging and Abandomment. The permittee shall noctify
the LLTIector no later than 45 days before conversicn ar abandorment

of the well. The Director may allow a shorter notice pericd upon
written request.



-

- -
PAlN. -

Page II-12

G. MECHANICAL INTEGRITY

1.

2.

. Test Methcds to be Used for Mechanical

mﬂm.ﬂ.hmllnm.z.w.knumﬂ..lwgtmwﬁmgqtmnwﬁcmm.&:.mhﬁmmrnﬂia.m..nvban.wh
intecrity consistent with 40 PR §146.8. -

Prohibition Without Damnstration. The permittee shall not camence
or Contifue injecwion activity atfter the effective date of this
permit unless the permittee has deronstrated that the well covered
by this permit has mechanical integrity in accordance with 40 C°R
§146.8 and the permittee has received written notice fram the
Directar that such demnstration is satisfactory.

. Subsecuent Mechanical Integrity Demnstrations. A demnstration

of mecharmcal integrity in accordance with 40 R §146.8 shall be
made no later than five years fram the date of the last aporoved
damonstration. Mechanical integrity shall also be demonstrated
any time the tubing is ramoved fram the well, the packer is
reset, or a loss of mechanical integrity becames evident during
coeration. Furthemmore, the Director may by written notice
require the permittee to demonstrate mechanical integrity at any
time. The permittee shall notify the Director of his intent to
damnstrate mechanical integrity at least 30 days priar to such
demcnstration. The Director may allow a shorter time pericd if
it would be sufficient to enable EPA to adequately respond. The
permittee shall report the results of a mechanical integrity
demnstrz ion within 90 days after copleticn and in accordance
with Part I1I, Section E, item 1ll.

. Loss Of Mechanical Intecrity. If the permittee or the

Torecior finds that the well fails to demonstrate mechanical
integrity during a test, or a loss of mechanical integrity as
defined by 40 CFR §146.8 becames evident during cperaticn, the
injection ¢peration shall be halted immediately and shall not
be resuned until the Director gives approval to recammence
injection.

ity Test (MIT). A
plan 1ogging and testing the well for mechanical integrity
shall be prepared and sutmitted for the Director's approval at
least 60 days priar to each proposed MIT demonstration date.
The Director may allow a sharter time pericd if it would be
sufficient to enable EPA to adequataly respond.

The plan shall proycose logs and tests specified in 40 CFR §146.8
(as amended from time to time by EPA to include additional approved
logs and tests, as published in the Federal Register). The plan
shall also propose standards that will be used for evaluating the
results of logging and testing. Mechanical integrity will be
confirmed if the well logs and test data meet or exceed the
mwﬁﬂmhuu aporoved as a result of the Director's review of the
plan.



PART II
Page 1I-13

H. FINANCIAL RESPCNSIBILITY

j. Financial Resvensibility. The permittee shall maintain contimicus

campliance with the requirement to maintain financial responsibility
and rescurces to clcse, plug, and abandon the underground injecticn

well(s). The permitte shall not substitute an alternative demcn— r— ..

him that the alternative demonstration of financial responsibility
is acceptable, The Director may, on a pericdic basis, require the
holder of a permit to revise the estimate of the resources needed
to plug and abandon the well to reflect inflation of such costs
and a revised demonstration of financial respensibility, if

necessary.
2. Insolvency. In the event of:

(a) the bankruptcy of the trustee or issuing institution of
the financial mechanism, or

(b) suspension or revocation of the authority of the trustee
institution to act as trustee, Or

(c} the institution issuing the financial mechanism loses
its authority to issue such an instrurent, the permittee
must notify the Director, within ten {10) business days.
The owner Or cperator must establish other financial
assurance or liability coverage acceptable to the Director,
within 60 days after such an event.

An owner or cperator must also notify the Director by certified
mail of the commencement of voluntary OR INVOLUNTARY proceedings
under Title 11 (Bankruptcy), U.S. Code naming the owner or operator
as debtor, within 10 business days after the commencement of the
proceeding. A guarantor of a corporate guarantee must make such

a notification if he is named as debtor, as required under the
terms of the guarantee, -

I. CEFINITIONS

All terms used in this permit, if not specifically defined in the permit, are
defired at 40 C.F.R. Parts 144, 145, 146 and 147.
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ATTACHMENT A

AREA OF REVIEW

The area of review chosen for the IMCO injection well is a fixed radius of 1/4 mile from the
well site. The well site and the area of review are shown on Figure B-1,
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ATTACHMENT B
MAPS OF WELLS/AREA AND AREA OF REVIEW

Figure B-1 shows the location of the injection well, property line, the area of review and the 1-
mile radius. The map also shows the strip mines (coal), gravel pits and wells drilled in the
vicinity of the injection well. The IMCO plant and landfill facilities are built near and on an
abandoned strip mine.

A possible fault is mapped about 1.5 miles south of the injection well (Figure B-1).

Two small streams are present within the area of review. One of these is to the north of the
injection well and the other south of it. These two streams flow east and southeast to merge to
Renfrow Creek.

No drinking water wells are located in the area of review. There are four drinking water wells
in the 1/2-mile radius of the IMCO property. The data pertinent to these wells are shown
below:
1. Exie Hawes, 1897 Rochester Road
Located 1,800 feet north of the site
Depth of the well: 25 feet
2. Casey Johnson, 437 Garden Camp Road
Located 2,000 feet east-southeast of the site
Depth of well: 38 feet
3. Hal and Betty Neal, P.O. Box 21
Located 2,200 feet southeast of the site
Depth of well: 75 feet
4. Henry Meredith, Jr., 403 Garden Camp Road
Located 1,600 feet southeast of the site
Depth of well: 120 feet

Figure B-2 shows a detailed topographic map of the IMCO property and the facilities. The
plant site is located to the north of the property and two non-hazardous solid waste landfills are
constructed in the south. The landfills have a double synthetic liner and both are equipped
with a drain system, leachate collection system and leak detection system. The leachate from
the landfills is collected in two ponds with synthetic liner (Figure B-2). Twelve groundwater
monitor wells were installed for the landfills and leachate collection ponds; and recently
(October 2000) seven of these wells were plugged and abandoned. These are shown on Figure
B-2.
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ATTACHMENT C
CORRECTIVE ACTION PLAN AND WELL DATA

No wells are present in the 1/4-mile radius area of review with the exception of the shallow
(40" to 110" deep) monitor wells of the IMCO solid waste landfills.

In a 1-mile-radius area, there are two deep wells, but in 1.5-mile-radius, seven wells (Fig. B-1)
These wells, drilled for oil and gas, are all dry and abandoned. The data from these wells are
tabulated in Table C-1 and copies of the records are included as Appendix A. None of the
wells penetrated the injection zone (Devonian-Silurian-Ordovician carbonates), and the
confining zone (Devonian New Albany Shale).

The only well to penetrate the proposed injection zone is located about three miles northwest of
the IMCO injection well in Section 9, 1-33, Butler County (G. Orange #1). This well is also
dry and abandoned.

Therefore, there is no need for a corrective action plan.



TABLE C-1

LIST OF WELLS IN 1.5-MILE-RADIUS OF

IMCO INJECTION WELL

MORGANTOWN (BUTLER COUNTY), KENTUCKY

Well Name Location Total Drilling Formation at TD | Status | Plugging
Depth (ft.) | Date

1)Paul Ingram #1 Sec.12, 1-34, 2000'| 1770 1976-78 Mississippian Dry Yes
FNL, 2200'FWL Ls.

2)Producers Pipe Line #1 Sec.§, 1-34, 1300' FSL, | 1544 1955-56 Mississippian Dry Yes
750" FEL Ls.

3)Forsythe-Nel #1 Sec.12, 1-34, 11950' | 1114 ? Mississippian Dry Yes
FSL, 9310 FEL Ls.

4)George Nelson #1 Sec. 18, 1-34, 9800' | 1511 1956 Mississippian Dry Yes
FSL, 8800' FEL Ls.

5)George Nelson #1 Sec.18, 1-34, 8200' | 934 1957 Mississippian Dry Yes
FSL, 11200' FEL Sh-Ss

6)Hopen Shearer #1 Sec. 17, 1-34 940 ? Mississippian Dry Yes

Ls.
T)Ruby Wade #1 Sec.13, [-34, 14240' | 850 1962 Mississippian Oil ?

FSL, 12740' FEL

Ls.

o
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ATTACHMENT D
USDW (Underground Sources of Drinking Water)

Drinking water sources in the vicinity of the IMCO site are the Pennsylvanian sandstone units
and the alluvial deposits of the Green River and its tributaries.

Water-bearing Pennsylvanian sandstone units range in depth from 20 feet to 300 feet in the
vicinity of the IMCO injection well. In the R. Wade #1 well (Section 13, I-34) located 2,000
feet east of the IMCO well, the water-bearing Pennsylvanian sandstones were encountered at a
depth of 60 feet, 205-250 feet and 300-316 feet. The bottom of the lower most sandstone has a
datum elevation of 119 feet above mean sea level. Well record of the R. Wade #1 is included
in Appendix A. In the IMCO injection well, two sandstone zones with low conductivity, high
resistivity are encountered at depths of 96-116 and 230-260 feet.

Figure D-1 is a map of fresh saline water interface of Butler County and surrounding counties,
taken from H. T. Hopkins (1966). According to this map, the fresh saline water interface in
the vicinity of the IMCO injection well is at datum elevation of 200-250 feet mean sea level.

The surface casing (9 5/8") is set at a 471 foot depth, about 271 feet below the fresh saline
water interface and about 211 feet below the water-bearing sandstone unit of Pennsylvanijan.

Figure D-2 shows the flood prone areas in the vicinity of the IMCO injection well.
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ATTACHMENT E

NOT APPLICABLE
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ATTACHMENT F
MAPS AND CROSS-SECTIONS OF GEOLOGIC STRUCTURE OF AREA

Regional Geologic Setting:

The site of the IMCO injection well is located in the southeastern flank of the Moorman
Syncline (Figure F-1). The Moorman Syncline is part of the Eastern Interior basin and it is
bounded by two major fault zones, the Rough Creek fault zone to the north and the Pennyrile
fault zone to the south. The Moorman Syncline trends east-west and deepens westward. The
syncline is filled with over 10,000 feet of thick sediments of Paleozoic and possibly
Precambrian.

The Rough Creek fault zone strikes east-west for over 175 miles in western Kentucky and
extends into southern Illinois. The fault zone is about 15.5 miles wide. The fault zone
consists of both high angle normal faults and reverse faults. The highest cumulative
displacement (throw) across the fault zone is about 2,000-2,500 feet, down to the south.

The Pennyrile fault zone also extends east-west, and it terminates just east of Butler County.
The Pennyrile fault zone is less pronounced than the Rough Creek fault zone. The Pennyrile
fault zone consists of vertical to high-angle normal faults with down-to-the-north displacement.
The cumulative displacement across the fault zone is about 500 feet, but it may increase to
1,000 feet in extreme western Kentucky.

Stratigraphy of the Site:

The consolidated surface strata at the site are of the Pennsylvanian Tradewater Formation.
The section contains coal beds which were strip-mined at the site,

The stratigraphic column of the site was prepared by using data from the IMCO well, the wells
drilled in the vicinity of the IMCO injection well and from the deep wells in the region as well
as information from Gildersleeve, 1972, Schwalb, 1975 and Townsend and Cordiviola, 1982.
Figure F-2 shows the stratigraphic column of the site.

The Pennsylvanian section (Tradewater and Caseyville Formations) is composed of shale,
siltstone and sandstone with coal seams and occasional thin limestone beds. The coal seams
range from 0-48 inches in thickness. The coal previously exposed at the surface in the area of
review have been mined by strip-mining. The total thickness of the Pennsylvanian section in
the area of review is about 525 feet and 446 feet in the IMCO well. An erosional
unconformity separates the Pennsylvanian strata from underlying Mississippian rocks.

F-1
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The Mississippian rocks are exposed about four miles south of the IMCO site, along the
Pennyrile fault zone. The upper Mississippian section (Chester Series) is composed of
alternating limestone, shale and sandstone. The thickness of the Chester Series is about 925
feet and only 764 feet in the IMCO well. The units of the Chester Series have produced most
of the gas and oil in Butler County.

The lower Mississippian section (Kinderhook-Osage-Meramec Series) is mainly limestone with
thin shale streaks, with the exception of the lower most two formations, Fort Payne and New
Providence. The Fort Payne Formation consists of limestone in the upper two-thirds and
mainly shale with limestone interbeds in the lower one-third, but in the IMCO well, the lower
part is shaley limestone. The total thickness of Kinderhook-Osage-Meramec Series is about
925 feet in the area, and 1123 feet thick in the IMCO well. The Kinderhook Series
conformably overlies the Upper Devonian New Albany (Chattanooga) Shale.

The New Albany {Chattanooga) Shale consists of dark brown to black, carbonaceous and
pyritic shale. The shale contains spores and amber and is silty in some zones., The New
Albany Shale widely extends in the subsurface and it is 162 feet thick at the site. The
thickness increases westward. The New Albany Shale unconformably overlies the older
Devonian rocks. The New Albany Shale together with the overlying shaley Fort Payne
sections form a thick (300 feet) confining layer in the IMCO injection well.

The Lower-Middle Devonian section is mainly limestone with a thickness of 548 feet. The
limestone is generally light colored and it is glauconitic, sandy, cherty or dolomitic in some
zones.

The Silurian section is mainly carbonate with shale units in the upper part. The carbonates are
usually light colored limestone and dolomite. The thickness of the Silurian section is 487 feet.
The Silurian rocks unconformably overlie the Ordovician Leipers Formation.

The Upper Ordovician Leipers Formation varies in lithology in the region. In the IMCO
injection well, it consists of gray, dark gray, calcareous shale, dolomitic limestone, limestone
and siltstone. The siltstone is penetrated at the base of the Leipers Formation and in a well
located about nine miles northwest of the IMCO site. The Leipers is 270 feet thick.

Below the Leipers Formation, the Ordovician section (Kimmswick, Plattin, Pectonica and
Joachim Formations) is generally limestone and dolomite. The Ordovician-Cambrian Knox
Group unconformably underlies the Joachim Formation. The Knox Group is mainly dolomite.
The IMCO injection well is completed in the Knox Group at a depth of 4700-6450 feet.

F-2
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Underlying the Knox Group, at least 2000 feet thick sedimentary section of Cambrian age is
expected.

Local Structure of the Area of Review and Its Surroundings:

The bedrock at the site is horizontal or dips gently to the north. Faulting at the surface is
observed about 3.5-4 miles south of the site. However, a fault inferred from subsurface
information is located about 1.5 miles south of the site.

Figure F-3 shows structure on the base of the Mississippian Beech Creek Formation. The
location of the IMCO injection well is on a faulted and westward-dipping nose structure.

Figure F-4 is an isopach and structure map of the New Albany Shale. The IMCO injection
well is located on the southeastern flank of the Moorman syncline. Thus, the shallow nose
structure does not extend down to deeper sections.

Figure F-5 shows a regional north-south geologic cross-section of Butler County. The cross-
section is about 3-4 miles west of the IMCO site.

Figures F-6 and 7 are cross-sections showing the local structure at the IMCO site. The
locations of the cross-sections are shown on Figure F-8. All the cross-sections show clearly
that the strata dip gently northward and westward toward the Moorman Syncline axis. There is
no structural complexity in the vicinity of the IMCO injection well.
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ATTACHMENT G

NOT APPLICABLE
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ATTACHMENT H
OPERATING DATA

Volume and Flow Rate of Injection Fluid:

The water to be disposed in the IMCO injection well will be runoff water from the plant site
and salt-water leachate from the non-hazardous solid waste landfill.

IMCO's property in Morgantown, Kentucky is about 548 acres, but the facilities including the
landfill which may produce chloride contamination is only 35 acres. The average yearly
precipitation in the area is about 3.3 feet. For purposes of calculation of maximum value, a
runoff factor of 1 is used.

Thus, total yearly amount of runoff water from the 35 acres will be: Q = CAP

Q=1x35x3.3 = 115.5 acre feet
Converting acre feet to gallons:

115.5 x 325,836 = 37,634,058 gallons/year
Considering 80% efficient injection time throughout the year, it will give:

365 x 0.8 = 292 days

or

292 x 1440 = 420,480 minutes of injection time
Then the needed average injection flow rate to handle the non-hazardous runoff water and
leachate will be:

37,634,058 : 420,480 = 89.5 gallons/minute
This value considers zero annual evaporation of water. However, taking into consideration the
wet years (above average precipitation), the maximum injection flow rate would be 120 gallons
per minute. The injection rate of 120 gallons per minute would handle a yearly precipitation of
4.4 feet.

In summary:

><2mmnmoénmﬁumomm:-a:uHmw.moomm_amu\uubmmcEEmw w \
Maximum flow rate = 120 gal/min = 172,800 gal/day = 4,114 bbl/day <S000 4 % \R

Injection Pressure:

IMCO Recycling Inc. conducted an acid job on the injection zone (Knox dolomite) during

construction of the injection well. During the acid job, the acid injection pressures were about
3000 psi at wellhead. However, there was no fracturing in the formation. After this acid job,
an injection test was conducted. The results of both acid job and injection test were submitted



to U.S. EPA Region IV on January 23, 1992 to determine the maximum allowable injection
pressure and to modify the original permit.

U.S. EPA Region IV responded on February 5, 1992 allowing IMCO Recycling Inc. to
operate the IMCO injection well with 2,700 psi wellhead pressure, based on the submitted
data.

Average Injection Pressure:

The average injection pressure could be determined by using the formula of pressure rise in the
injection zone. The same formula also gives approximate lifetime of the well. The formula is:

162.6x0xu Kxt )
x| log

Kxb DxuxCxr? L

AP =

where
Q = flow rate, in bbl/d (90 gal/min = 3085.7 bbl/d}
u = viscosity of fluid, 0.8 centipoise
K = average permeability of injection zone, 8 millidarcies
b = effective thickness of injection zone, 850 feet
C = reservoir compressibility, 7.5 x 10° psi
r = well radius of injection zone, 0.26 feet

& = average porosity of injection zone, 8% = 0.08
t = time of injection in hours

Solving the formula for the above values, the following results are obtained:

Cumulative pressure rise

H- “ “ m . .. - nym“
4,3803 (0.5 year) 519.43 psi
8,760 (1 year) 537.14 psi

43,800 (5 years) 578.64 psi
87,600 (10 years) 596.17 psi
175,200 (20 years) 613.88 psi
350,400 (40 years) 631.58 psi



The above calculation results indicate that the average injection pressure will rise about 600 psi
and the tested injection pressure for 90 gpm was about 1200 psi. That will put the injection
pressure at 1800 psi after 40 years' injection. This injection pressure is below the allowed
2700 psi injection pressure. However, during the eight years of operation, the pressure rise is
much lower, due to at least much lower injection rate.

Annulus Fluid:

The annulus is filled with water containing corrosion inhibitor (Halliburton Anhib, see Exhibit
H-1). The annulus fluid is pressurized to over 10 psi but less than 50 psi and monitored
continuously. The annulus monitoring system is shown on Figure H-1.

Injection Fluids:

The only fluids to be injected into the IMCO injection well are the chloride contaminated
runoff water from the piant site and leachate from the solid waste landfill which are collected
in adjacent ponds.

Chemical analysis reports of the solid waste (baghouse dust and salt cake) and leachate are
included in Appendix B. The solid waste has high chloride and sodium concentrations.
Besides these two non-hazardous contaminants, there are no other potential contaminants.
Leachate analysis shows presence of same parameters (sodium and chloride).

H-3
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EXHIBIT H-1

ANNULUS FLUID CORROSION INHIBITOR
DATA
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HALLIBURTON

: SERVICES

CHEMICAL
SERVICES

TECHNICAL DATA
SHEET

ANHIB
Packer Fluid Corrosion Inhibitor

Halliburton Servicas ANHIB corrosion inhibitor is designed
for use in agueous fivids for pisczment in the snnuisr spece
between tubing and cesing or bshind casing. As a multi-
component tystsm, ANHIB inhibitor ten be used in plece of
high pH chromata used with bactaericide. i is affective ageinzt
oxygen, hydrogen sulfide and cerbon dioxide corrosion.

Chemical Praperties

Requiras & minimum concentration of
500 ppm (1/2 ¢al/1000 gal) 1o completely
ramove 8l oxygen from sir saturated water.
It is somewhst slower 1o pick up oxypen
than most scavengers and is therefore less
prone to foss while mixing, howsver carziul
mixing procsdures shouid be followed.

Oxyoen
Scavanger

Excellent bacterizida for sulfate reducing
bacterie at 40 pam, howevsr, ior quick kill
500 pom is recommended.

Sectaricide

fisduces oxygea corrosion by ramoving the
oxygen. Minim.zes corrosion by COp 2rd
HoS. (Sze Tables 1 and 11}

Carresion
inhibition
Seguzes suriacs tension of sse wsier Zoa-
wining 1,000 ppm AMHIZ inhibitor 1S
40.5 dynaicm,

o

LN}

ANZIZ is compettle with most Halliburion
crosslinked o2ls which mey be uced as dight
weight annular, packer or completion fluics
as well es Halliburton's Hydroweis fluid.

Sehility ANHI3 is szble up to et least 300%F in
brine solutions, {Se2 Table M)
Ssnstis

» No pH adjustmant raguired
+ Reduzed gffect with hydrogen sulfide contaminatian
« Comgstibla with meost drine or salt ssiutions

« Slow oxygen pickup

D -

« Compatibls with gsls and croeslinked pels

Mixing Procedurs

ANHIB corrosion inhibitor is resdity soluble in most brines
and sesily soluble in 8 2 percent KCI solution. This will hsip
reduce mixing probiems; however, it is an effective oxypen
szavengar and will pick up oxypen from the air. it should be
edded wish & minimum of agitetion and preferably intraduced
heiow {luid level to minimize contact with eir. !t can be
metared into the fluid es it is being pumped into the well,

Cancenrtrations

ANHIB inhibitor can bs used 2t a concentretion as
low 25 500 ppm, (1/2 gel/1,000 cal); however, the standerd
recommendation is 5 gallons per 100 bbls, {1,180 pom). At
temperaturss ebove 200°F the use concentration shouid be
10 gal per 100 bbis, {2,380 ppm). {ANHI3 contains & red dye
and can ba sean in t2p water at a toncenwatian of 200 pom).

Special Appiization

Gailed fluids sra sometimes placed behind the intermediate
wring of pipe rather than cemant 1o ailow pipg recovery ai
some leter datz. The el will remein b2hind the iong string for

es long 25 the well is producsd end shouid be properly
inqipitad {0 protact the pipe from corresion. Maost tofrosion
inhibitors sre not compatible with the crosslinksd g2ls
recommended for this 2pplication. ANHIS was specificelly
designed to be campatible with thesz cresslinked gels used 2$

2nnular fivids Sehind czsing.

ANHIB inhibitar is 2 red calorad iiouid with the following
physical properties:
81%F TOC 879F TCC
.206F
1.07

2.9 fzsigat

Flash Point

Bour Point

Spacifiz Gravity @50°F
Density ®30°F

Gdor Pungent, elzshol
pH 10% solution in
diszilizd warter 8.4

T T Viscosity 84 cos ®50°F

oveR PLUASE o=

o



table {

C on Corrosion Tests
# Type: Prassure bottle
Fluid; Tap Water*
Tompersture: 720F
Acid Gas: nON @ 15 psig :
Tima: . 7 days
Coupons: AlS! 1020 carbon steel
ANHig -
Concentration Corrosion Rete
pom Mey Percent Protection
O {blank} 1.3 0 :
5 0.8 g3

“Contains & tracs of oxygen when saturated with co,

Table |1

Oynamic Corrosion Tests

Type: Wheal Test

Corrosive Fluid: 5% Nall satwrated wish H)S
Time: 1 day

Temperature:  10QOF

ANHIB Concentratinn Percent Pro

Tabla il

L LR
High Temperature Carrosion Test

Prsssurs bottle
Corrodent: Oxypan seturated bring~
pH: 91 9,5
Tempsrature: 3000F

: Tima: 5 deys .

Type:

iection .
Percent Protection

20 ppm (1/50 gal/1000 gay)
“Vopm (1/20 5al/1000 pal}

83
g3

W warranig oa_x etz tAg STISEEN, iusohies
Ry SETInmt Zelpstive WOE OOty 2ar tmy

fingxy

CF mzI2g MANTASILITY,

<“he materzig,

s Tlmg ef 1oie, TeZRE ARE NT waa,

ANHIB Concentration

2000 ppm (2 pal/1000 gz} 72
5000 ppm (10 2si/1000 gal) 76

.m_.m.._mnnasmammxxn_m&cﬂmna.:.,..N Iosigal with LzCly. |
T wes air saturated at rogm temperature then hazied in g
c'osed system.

'SeT, 2reazn of wgrranty ar Ster=itzi gring sur al gme It e ure of
BRY 2234578, UDS.es Br mStenon g sx2resily bevited 10 the remimse.
oot of fugh 2ro2is susmies sr e fichs o tner retuen gz gl e
fon g2, gt mailikortan's 23tomr, 1= thy elbazney 10 tne sustemer =4 gredt
f2r the cott of goen HE=s, I ng gvert thg!t lai

HSef9n Do lobie dop
iZeC.8i, rioenial, RIS, Aonitive or f87t¢Buentic. carmoses,

SETINe

Iy - YeHITH ZXTEND BEvois Tioer sraaeh IN T
vES FRICESING SEivTe LE Hailibumon'g Ligkikty ong 2.
PR peSiLgiey femedy = any zouge of Tehien {whether in suntrose,

minpmﬂm..nmmfmwﬂdng?n

Litho U.8.A,




TABLE 17

Effect of H2S on Corrosion Inhibition ﬁ i

Tast Tempuistuse 200" F{93° C})

Test Tims 6 Hours
Metal Typa N-80
Presaurs Aimosphanc
Carrodent 15% HC! Ssturated with H1S
Corraslan Asle
*% Inhibitor L] HAI-30 HAI-TS HA-33
Caoncen, Acid Add, In/n?  kgfm? bt kg/m? b/’ xg/m'
Q15" -— 0.011 Q.054 -— — 0006 0.0239
0.15° 04%5CA130 0.007 0.034 -— — 00031 0015
0.3 —_— 0.070 0.342 0.052 0258 — —
03 04%SCA130 0.025 0.1221 Q.01 0054 — -
Q.5 . 0.038 0185 0011 Q054 — -—
o5 DA%SCA-123 0.011 0.054 OCO00B 0039 — ' =

*Tests Run at 150* F(65° C) an P105 Coupons.

5CA-130 is not compatible with Super Acidfrac
and should not be used in thatsystemn. HAJ-50
and HAI-53 are also incompatible with Super
Aadlrac.

NOTE:

G

ANHIB ;
PACKER FLUID CORROSION INHIBITOR

introduction

ANHIB is a currosion inhibitor which is designed for
use in aqueous fluids for placement in the annular space
between wbing and casing or behind casing. :

ANHIB is a muld component system in a single drum
which can be used in place of sodium chromate. Iris .
effective against oxygen, hydrogen sulfide and carbon
dioxide corrosion. No pH adjustment is required with =~ ..
this inhibitor; therefore, it should be easier to use than
sodiurn chromate. In addidon, ANHIB is an organic
corrosion inhibitor which will not be as adversely
afecied by hydrogen sulfide as the chromate system if
contamination occurs. This material is also an effecdve -

bacteridide for sulfate reducing bacteria when used in theff}z;"]

recommended concenwation range. The normal re- 4]
commended dosage for this inhibitor is 5 gallons per 100:* /=

rwes b

bbls. {120 liters per 100 ?* iapproxmmately 1200 ppmjor
b_ gallon per 1000 gallun (1 Lier per 1600 ).

Materials Used in Process
ANHIB (Part Ne. 70.15341) is red colored liquid with
following physical properties:
Flash Point................ 88* F[27* CIT.0.C./67* F {19° C] T.C.C.
Pour PO . vinvvvncreasrrnrinsaanssisissnsnnnsass «20* F[-29* C)

Specific Cravity @ 60° FilS.6° C)vvnvnnnerrannanesnniannaaa. 1L.O7
Densicy @ 60° F(13.6°Cl..uvvvnvnnnnnnnran. 8.9 Ibafgal (1.06 kg/l}

Color ... oo oo o CGRRATRE  ia a s o o ST amia Rod
Odar. ... tirssmrrssarsasirnniaasssaesss .. Pungeny alcoholic
pH 10% soluton in disulled water ..oooiieaiiii i . N

TICOAIY . L iiiiiiisineiiaaannrraaaanraes B4 Eps @ 60" F [15.6° C)
Suability .. ...ciiiiiiiiiainaei s e e aoa s Geeater than 6 monils
bus should be used as soon as ponibie.

NOTE: An open can will degrade eventually so it is
recommended that you use all of the 5 gallon

ean. Carefully replace the bung in a 55 gallon

drum. The bung should be tight 10 prevent

0 additional air from entering the drum.

; Mixing Procedure

ANHIB is readily solubie in most brines so should
present no mixing problems; however, it is an eflecuve
oxygen scavenger and will pick up oxygen [rom the air. It
should be added with a minimum of agitation. Do not
use air agitation. Hoses should be introduced below fluid
level to minimize beating in additional air. Waiting time
before pumping should also be kept to a minimum.

You may want to meter the material into the packer
fluid acthe pump suction as a cancentrate. The hydrazine
pump should be satisfactory for this purpose.

Use Concentration

ANHIB can be used at a concentration as low as 500
ppm (% gal/1000 gallons) (% | /1000 1j; however, the
sandard recommendation is 5 gallons in 100 bbis (120
iters in 100m3). Attemperatures above abour 220° F(93°

) the use concentraton should be 10 gal/100 bbls
:+ (240 /100m?).

e o -

P VY,
.

n samgme
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ATTACHMENT I
FORMATION TESTING PROGRAM

Lithology Log:

During drilling, drill cuttings were sampled at 10-foot intervals from the surface to total depth.
These samples were examined by a geologist. A lithologic description and strip log are
enclosed in Appendix D. The collected samples are delivered to Kentucky Geological Survey.
Pressure:

During well construction, DST's (Drill Stem Tests) were conducted to determine formation
pressure and pressure gradient in the well. The first DST was run at 4750-5250 feet depth
with a pressure of 2089 psi and pressure gradient of 0.435 psi/ft. The second DST was at
5250-5872 feet depth with a pressure of 2341 psi and pressure gradient of 0.442 psi/ft. The
third DST was at 5900-6450 feet with a pressure of 2650 psi and pressure gradient of 0.445
psi/ft. The data related to DST's are included in Appendix E.

Temperature:

A temperature log was run and it is included in Appendix D. The bottom hole (6450 feet)
temperature is 112°F. The geothermal gradient is about 0.7 to 1.0 F°/100 feet.

Formation (Injection Zone) Fluid:

During Drill Stem Tests (DST's), formation fluid was recovered and was sampled. These fluid
samples were analyzed for the required parameters. The analytical reports of these samples

are included in Appendix E.

The formation fluid shows stratification, as depth increases the total dissolved solids increase
from 61,260 ppm to 94,040 ppm and specific gravity from 1.036 to 1.06.

The formation fluid and injectate were mixed at room temperature and at formation
temperature (112°F) and there were no reactions or precipitation observed.

Swabbing:

After logging and drilling cement plugs were completed at total depth, the drilling mud was

T-1



evacuated from the well and the well was cleaned with water. After cleaning, the well was
swabbed. Black, sulphur formation fluid was recovered; the same as the fluid recovered
during drill stem tests.

Swabbing was also conducted after perforating the formation to clean the well.

Injection Survey:

The first injection test was conducted on December 30-31, 1991, in the well after the first
clean up to determine the hydraulic conductivity of the injection zone and its acceptability of
the fluid. The results are shown in Appendix F. The well was accepting fluid at a rate of 10-
14 gpm with 1000 psi wellhead pressure.

The second injection test was conducted on January 17, 1992 after perforating and acidizing
the injection zone. The injection test was step-rate type and the results are included in
Appendix F. The injection rates and pressures were 42 gpm with 330 psi; 58 gpm with 522
psi; 84 gpm with 890 psi; 105 gpm with 1254 psi; and 150 gpm with 1984 psi. The summary
data of this test is shown on Table I-1 and Figure I-1.

Injection Zone Characteristics:

The injection zone is the Knox dolomite at depth of 4705-6450 feet. The average porosity is
about 10 percent. The effective reservoir thickness is approximately 600-850 feet. The
porosity types are intercrystalline, fracture and vugs.

The permeability was calculated in a range of 1.6 to 50 md from the drill stem tests.
However, permeability calculation from the injection test data of January 17, 1992 (after
acidizing) shows it to be 6-10 md.

Transmissivity values were calculated from drill stem tests to be 229.5 md feet/cp for 4750-
5250 feet, 6764.16 md feet/cp for 5250-5872 feet and 10731.6 md feet/cp for 5900-6450 feet
depth. Transmissivity was calculated to be 2634.12 md ft/cp from the injection test of January
17, 1992 for all injection zones {4700-6450 feet).

Attempted to obtain core samples by sidewall coring, but after three samples were obtained at
depths of 3324, 3809 and 3833 feet, the tool malfunctioned and could not complete coring.



TABLE I-1

INJECTION RATES, PRESSURES AND INJECTIVITIES RECORDED

DURING THE JANUARY 17, 1992 INJECTION TEST
IMCO RECYCLING INC, MORGANTOWN, KENTUCKY

TIME | INJECTION | WELLHEAD INJECTION | INJECTIVITY
(Hour) | RATE (gpm) | PRESSURE (psig) (gpm/psi)
11:04
start
11:35 42 304 0.138
11:40 42 320 0.131
11:45 42 331 0.126
11:47 55 389 Rate increase
11:57 55 440
12:00 59 458
12:05 59 466
12:10 59 504
12:15 59 515 0.114
12:18 59 522 0.113
12:19 84 632 Rate increase
12:25 84 737
12:40 84 821
12:45 84 845
12:50 84 867
12:55 84 880 0.095
12:59 84 888 0.094
13:00 106 985 Rate increase

1.3




TIME | INJECTION | WELLHEAD INJECTION | INJECTIVITY
(Hour) | RATE (gpm) | PRESSURE (psig) (spm/psi)

13:06 106 1124

13:10 106 1142

13:15 106 1153

13:20 106 1203

13:25 106 1227

13:30 106 1233 0.086

13:35 106 1250 0.084

13:40 106 1254 0.084

13:40:1 | 147 1500 Rate increase

13:45 147 1645

13:50 147 1735

13:55 147 1787

14:00 147 1839

14:07 147 1887

14:10 147 1900

14:15 147 1933

14:21 147 1938

14:25 147 1957

14:30 147 1969

14:35 147 1978 0.074

14:40 147 1984 0.074

14:41 0 1540 Instant shut-in

I-4

pressure




TIME | INJECTION | WELLHEAD INJECTION | INJECTIVITY
(Hour) [ RATE (gpm) | PRESSURE (psig) (gpm/psi)
14:45 0 1004 5 minutes shut-
in pressure
14:50 0 760 10 minutes shut-
in pressure

1-5



Fligure 1-1
FreEssDRE - J0Ifc Tiod RATE ofF JAuAC] (7, [992 TEST , JMe o IokcasTadd, €.

10 iT HTT1 |' 3 . A
At = A 041 F- : 3 H

= e

=1

i
LY

05 AT TH T T

{500 14 .. 4 i JH-RE R R

| T
L]

‘:j‘.‘z{lﬂ 3 1T 11 —-. ) ..._...-.....,j.....m.......- : J"_'

Ly -1- L - . - . L - . . . s = | LakA

iy

U

D oo 44 HHH A HHA
i g

ees A L

si; 4 1] fl IR 1
Ty ¢ | [ I
L q = [ a
T

)

i

1

L

i1 [

|

300 - TEETT . THH ;
HFiels FEHEE T
FEEEEEE L PALELIL

0 L 4o ¢ i foo 120 o TR 14D 222
Ioq 2281 e £ I4:04



! WilsonJones .  Juict Aelerence Inder System

© 19%1 Wilson Jonss Company




ATTACHMENT J
STIMULATION PROGRAM

After the first injection test, it was recognized that the injection zone did not have the capacity
needed. Thus the decision was made to perforate the zones with good potential and follow
with an acid job.

The perforating job was conducted during January 5-10, 1992. The following zones were
perforated with 100 gram shots, one per foot: 4894'-4904', 4996'-5024', 5148'-72', 5366'-
70', 5398'-5406', 5464'-72', 5534'-52', 5570'-88', 5612'-32', 5658'-70", 5680'-90', 5712'-
24’ 5732'-38', 5806'-10', 5842'-66', 5910'-16', 5988'-94', 6026'-34', 6074'-84', 6128'-38",
6182'-88', 6230'-52', 6315'-30", 6358'-74', 6402'-04', 6420', 6432'-38'.

After perforating job was completed, the well was cleaned and swabbed. Then on January 15,
1992, the injection zone (4705-6450 feet depth) was acidized with 15,000 gallons 28 %
hydrochloric acid in five stages. Salt was used as a diverter. Acid job records are included in
Appendix F. The acid job resulted in drastic improvement of the injection zone, from 14 gpm
with 1000 psig wellhead pressure to 84 gpm with 888 psig wellhead pressure.

I-1
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ATTACHMENT K
INJECTION PROCEDURES

The injection procedure includes suction of the fluid from the retention pond and pumping it
into the injection well. Figure K-1 shows schematically the surface injection system.

The suction assembly consists of: 1) screen, to prevent suspended solids; 2) hoses; 3) check
valve; 4) hoses; and 5) pump. The detailed drawing of this section is shown on Figure M-2.

The water sucked from the retention pond goes through pressurized sand filters to further
eliminate suspended solids in the fluid. The fluid is transported by 3" plastic hose from the
sand filters to the injection pump next to the injection well. The detail of the filter system is
shown on Figure M-3.

The injection pump is Wheatley Triplex Plunger pump (positive displacement pump). The
pump has a capacity up to 120 gallons per minute.
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ATTACHMENT L
CONSTRUCTION PROCEDURES

The IMCO injection well was drilled during August-December 1991, to a depth of 6,450 feet
by a rotary drilling rig. During drilling, water-base mud provided by M-I Drilling Fluids
Company was used.

Drilling commenced on August 11, 1991. First a 17 1/2" hole was drilled to 42 feet depth and
set up 13 3/8" conductor pipe with 100 sacks of cement.

Drilling was continued with 12 1/4" diameter bit to 471 feet (driller depth). Logging (SP and
resistivity) was conducted before setting 9 5/8" casing at depth of 471 feet.

The well was drilled with 8 3/4" diameter bit to 2526 (driller depth) feet depth and 7 7/8" bit
to 4,000 feet depth. After logging, 7" K-55 long string casing was set in at 2542 feet depth.
The Devonian-Silurian and part of the Ordovician carbonate sections were evaluated for
injection and due to low potential and some problems with the fracturing program, the decision
was made to drill deeper into the Knox Dolomite.

Drilling was resumed after new permits were obtained from the U.S. EPA and Kentucky OQil
and Gas Division. The well was bottomed to 6450 (driller depth) feet into the Knox Dolomite.
The size of the bit was 6 1/8".

The copies of the drilling records of the IMCO injection well are included in Appendix G and
Figure L-1 shows the subsurface construction details of the IMCO injection well.

Casing and Tubing Program:

Conductor Pipe: 13 3/8" conductor pipe was set at 42 feet depth with 100 sacks of
cement.
Surface Casing: 9 5/8" OD, K-55 seamless, 36.0 Ib/ft STC (Short Threaded
Couplings).

Collapse Resistance: 2020 psi
Internal Yield: 3520 psi

Body Yield Strength: 564,000 Ibs.
Joint Strength: 423,000 lbs.

475.70 feet of new 9 5/8" casing was set in the well with 450

e e e,

sacks of cement. The lowest USDW is at a depth of 260 feet and
the surface casing (9 5/8") is set about 200 feet lower.



Long String:

Liner String:

Tubing (Injection):

7" OD, K-55 seamless, 23 Ib/ft, long threaded couplings.
Collapse Resistance: 3270 psi.

Internal Yield Pressure: 4360 psi.

Body Yield Strength: 366,000 lbs.

Joint (Coupling) Strength: 341,000 lbs.

7 lowest joints of 7" casing were sandblasted for better cement
bonding. Long string (7") casing was set at 2542 feet depth with
450 sacks of cement. The cement was circulated through
formation packer pack-off shoe.

The purchase ticket for 9 5/8" surface casing and 7" casing are
shown as Exhibit L-1. These casings were electronically
inspected before delivery to the site,

4 1/2", K-55 seamless, 10.5 Ib/ft, short threaded couplings.
Collapse Resistance: 4010 psi

Internal Yield Pressure: 4790 psi

Body Yield Strength: 165,000 Ibs.

Joint (Coupling) Strength: 146,000 lbs.

The 4 1/2" casing was hung with 7 foot long Baker Hyflo "III"
Liner Hanger. Top of hanger is at 2300 feet depth. The 4 1/2"
casing was set at 4703 feet depth with 650 sacks of cement. The
cement was circulated through formation packer pack-off shoe.

The tally sheet of 4 1/2" casing is shown as Exhibit L-2. The 4
1/2" casing was inspected electronically before delivery to the
site. Baker Hyflo "III" Liner Hanger information is presented as
Exhibit L-3.

Two types of injection tubing form the injection tubing string: 1)
3 1/2" OD N-80 tubing inside the 7" casing; and 2) 2 7/8" OD J-
55 tubing inside the 4 1/2" casing. Specifications of these two
tubing types are given below.

3 1/2" OD N-80 Tubing:

Weight: 9.30 Ib/ft
Inside diameter: 2992 inches



Drift diameter: 2867 inches

Thread type: 8 rd EUE upset

Collapse Resistance: 10,530 psi

Internal Yield Pressure: 10,160 psi

Joint Yield Strength: 207,220 Ibs.

Coating: TK-70 of Tuboscope (plastic coating inside).

The 3 1/2" tubing tally is shown as Exhibit L-4. The 3 1/2"
tubing is 2,247.09 feet and connected with 1.10 feet long
crossover to the 2 7/8" tubing. The crossover sub is with 2 7/8"
RFC pin and 3 1/2" 8rd EUE box.

2 7/8" OD J-55 Tubing:

Packer (Injection):

Cement Program:
Conductor Pipe - 13 3/8" conductor pipe is set at 42 feet depth and cemented with 100

sacks of Class A cement and 2 sacks of Calcium Chloride. The cement was circulated
to the surface. The cement job ticket is included in Exhibit L-6.

Weight: 6.40 1b/ft

Inside diameter: 2441 inches

Drift diameter: 2347 inches

Thread Type: RFC (Reed Flush Coupling)

Collapse Resistance: 8100 psi

Internal Yield Pressure: 7700 psi

Joint Yield Strength: 49,450 Ibs.

Coating: TK-77 of Tuboscope (plastic coating inside)
The tally is in Exhibit L-4.

4 1/2" x 27/8" Baker Model "R" Double Grip Packer set at
4690.83 feet depth. The packer is connected to the 2 7/8" tubing
by a crossover sub (2 7/8" 8rd EUE pinX 2 7/8" RFC box).

The packer is plastic coated and its technical information is
presented in Exhibit L-5.

e
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centralizers were used. The cement was circulated to the surface. The cement job
ticket and report of the U.S. EPA representative are included in Exhibit L-6. Cement
Bond Log for this casing was run and is included in Appendix D.

Long String - 7" K-55 casing is set from 2542 feet depth to the surface and cemented
with 450 sacks of Class A cement, 2% gypsum, 3% potassium chloride and other
additives. Three cement baskets and fifteen centralizers were used. The cement was
circulated to the surface. The cement job report and report of the U.S. EPA
represeniative are included in Exhibit L-6. Cement Bond Log for this casing was run
and is included in Appendix D.

Liner (4 1/2" Casing) - 4 1/2" K-55 casing is set at a depth of 2300 - 4703 feet. The
overlap in between 7" and 4 1/2" casings is 242 feet. The liner hanger is seven feet
long, Baker Hyflo "III" type. Twenty-two centralizers were used. The liner was
cemented with 650 sacks of Class A cement, 2% gypsum, 3% potassium chloride and
with additional additives. The cement was circulated to the surface. The cement job
report and report of U.S. EPA representative are included in Exhibit L-6. The Cement
Bond Log is included in Appendix D.

Logging Program:
The following logs were run in the IMCO injection well during construction:

1) After drilling to 471 feet depth
a) SP - Induction Electric Log
2) After drilling to 4000 feet depth
a) Gamma Ray - Compensated Neutron -Litho Density
b) Gamma Ray - Dual Induction - SP - Caliper
C) Digital Sonic - Gamma Ray

d) Formation Tester
e) Cement Bond Log for Surface Casing and Long String
f) Cement Evaluation Log for Long String

3) After drilling to 6450 feet depth
a) Gamma Ray - SP - Dual Induction - Caliper
b) Gamma Ray - Neutron - Density
c) Temperature Log
d) Cement Bond Log
4) After cleaning the well and swabbing
a) Temperature Log



b) Injection Tracer Log.
Copies of all the above logs are included in Appendix D.
Well Integrity Test:

All the casings (9 5/8", 7" and 4 1/2") used in the construction of the well were purchased new
and had been manufactured to API standards. Also, all purchased casings and tubings were
inspected by Tuboscope Company for any potential defects.

Cement jobs for each casing string were inspected by running Cement Bond Logs and a
Cement Evaluation Log. Copies of these logs are included in Appendix D and they show fair
to good bonding.

The tubing and packer were installed in the well on February 5, 1992 and the annulus was
filled with water containing corrosion inhibitor (Halliburton Anhib). The packer and wellhead
were pressure tested to 1000 psi and it was holding. The chart and job reports are shown in
Exhibit L-7.

After completing surface facilities and testing of the well, another mechanical integrity test
(MIT) was conducted in the presence of the U.S. EPA representative on October 9, 1992. The
well annulus was pressurized to 309 psig and observed for half an hour and the IMCO
injection well passed the MIT. The report of this test is included in Exhibit L-7.

Since 1992, during operation, no failures have been encountered in the well. Another MIT
was conducted on October 28, 1997 in the presence of a U.S. EPA Region IV representative
and the MIT was successful. The report of this test is included in Exhibit L-7.
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EXHIBIT L-1

SURFACE (9 5/8") AND LONG STRING (7") CASING
PURCHASE TICKETS
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EXHIBIT L-2

LINER CASING (4 1/2") TALLY AND
PURCHASE TICKETS
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T I A I LTy o v e ot by Bee Aot o ™ Ar R Shipper's ZQ\K\“% "~
7 H R
Carrier's Name: \\\&\\\ \K \ \&:&N& %ﬂ%\.\ , \ﬂw ﬂ Carrier's No. mg\

RECEVED, subject §4 the classifications and tawluly lled tariffs in effect orl the date

at \ %\\\\_\Q \§\m\\

1he lszum of this B of lading,

wate__{1 /22 109/ FROM \.“_N\S &\&N\\&\

e progerity tirareitied helom, _Nn—a.s.;. el nnber, ferept as poted (ennlents snd ...-113.::3 pf eontenin of parkmes iork
thmuglenil thiv eontrast as meaning mny pereon or corporation In praswesion of the mogerty Under The comtract B!

n), marked, comigned, and destfied vy showd below, which said company {Ihe wor company bring understond
tn carry Ao lla wwl plare of dellvery st sabd destlnathon, § on e own pilmad, water line, highweay mute

o7 e, or mithin the treritory of its highnay operations. othernie in deliver tn anciler currer on the rrate i snid destination. It i+ mutually sgreed, &3 10 each carrier of il or any of skl prperty mver all o1 any porthon
of sak male to destinatiwn, arel 99 (0 earh party st soy Sime intereated in ofl or sny of suld property, thal every service tn be perfarped herrnnder shall be nuibdect in all the conditions mnt prohiblled by bas, whether peinled or
wiliten, betein contained, il the trvlltient on back bereof, which are hereby sgreed tn by the shipper and accepted for himeelf and hiv saigne .

Consigned ._.OLN\\\N\\ o Ricyee Zope- \\\M\V I

oot (Ml or et addrets b puepod ey of rotfication oy |

Firhject tn Recthm T of conelitbons, i 1hiy ship-
mend §e tn b delivered to the ernsignes withmd
treeurse on the ronsignnt, 1he consignet ahall

ggﬁN;qialij.g‘a-ii?gigll .

sign the kndlowing statement:

Thwe cxrrler ahall mot mabe delivery of this
shipment whhwit pagevent of Jreight and all
othey lawful charges e

5 qgn!-.'l.- Sec 1 i E
Destination Y y - * L s vamm.. : ﬁM\\&}. — d T ..m_.O_E
4 County___ AWTILA — State Zip
Roule \\\\&\h\ A Address . .

Delivering Cartier \_WS\\ NQ&\\Q\

Colect on Delivery §

And Remit lo

Car or Vehicle Inilials and No

1% To ba Med in only when shipper desires and poveming taility Provide RY delvary thereat)

m_m_mﬁ

Slreel City
13 Weight |Subpct Ctass Cinch
Parbar— "y K] off Pk ege Daderittr of Aveden Spactyl Mark s ard E reeptiom 1o Correction o fate Cok

{Signattiee of ronstghor )

_—n..-.nsz-o-:-x. ..:.“_-_._. I-:qs-
samp herr, *To be Psepald®

&\\\\Q

5

202, 0/ ! \\w. \\m..n S0P L ._\.._\\.\\W w5

Tecrived § n appdy

WIHTE (540
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Agent nr Cashber

1

e

T
k] 4
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b | H

2522/ |

5 \\Q&.\ QD\&%Q\\,\Q 2 2718 Hpre
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Freight {Inssilication®

1 Eipper’s impeint i T of stamp mt & part
of BN of lading mpproard by the Interatate
Unmmeree otinissko

The streed or declared salue aof 1he property bs bereby specificslly sisted hy the shipper (o be pot exceeding ™T
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READD SUPPLY, INC. e SIS T TG00 .
25205 OAK RIDGE DRIVE P. 0. Bux 2358. L OIS B e
SPRING, TEXAS 77380 ; ) n.976
T 713) 367-6038 Spring, Texas 77383-2358 tepus: 29 10/NET 3
s 1183 s
f {MCO RECYCLING Hooco
0 P. O, BOX 1070 p C/0 MORGANTGWN, RY
SAPULBA, OK. 74057
T T
@] 0
Sqioz Custemer Orcer N ’ T FOR Date St
cuLLTSeN VERBAL O™ | £.L. FARMER LOADED TRUCKS SVLITL
L@—'—_—-u___ B =S e —— T T T e =
QUANTITY
DESCRIFTION s e PRICE AMOUNT
594,10 4 172" 10.50# K53 STC 55 2402.01 £5.950U $14,291.,
SMLS R3
OUTBOUND AFTER INSPECTION
NOTE: Disccunt in the amount of L8285 .83 _ TOTAL INVOICE: $14,291
allowed if payment is recoived by ' '
- 12/05/91 __ . Releaso No. RSES5108
HO CREDIT ALLOWED ON G90DS RETURNED WITHOUT PEAMISSION. THERE '\mu_ BE A SERVICE CHARGE oﬁ
DUE AND PAYASLE IN MONTQOMERY COUNTY TO READD SUPPLY, INC. * PER MONTH ON ACCOUNTS AFTER 10 DA’




EXHIBIT L-3

LINER HANGER AND HANGER JOB
DATA



ﬁ ey T Ul W L'NEH TOOL REPORT FURM UID I HIBUTION

SERVICE TOOIS (1) WHITE—-DISTRICT FILE
A Baker Hughes company . BST-20-38 (2) YELLOW—QA HOUSTON
For Eng. Use Only: (3) PINK—REG'N. MGR.
— Normal Job

— Unsatisfactory Job
. Interim/Prototype Job

Customer IMC.O ?QC‘!;/C, I.f\ﬂ} I#UC, Date [ [' 2.7—‘1 { ! SS5I¥ FT-748 74 7= 7‘&2 b4
Field/Block Lease Lmep ,,QF eckion well __/

Dist. Mgr. BST District _M_%_;ﬂl_ Job Log Ne.

1. WELL INFORMATION: Cased Hole Depth _ A2 42 Open Hole Depth __ £ 450
Deviation True Vertical Depth _& 450
Hole Prablems (lost circulation, tight spet, ete): _~Tiqht- & 4429’
Csg. size __7 weight _2 3 l Grade _K-S'5 Shoe @ 295 Y2
2. LINER INFORMATION: Size __ 4 /2 Weight __/0: 5 Grade /-5 Threads _ RD ST EC
Length < 3679‘- 3& Top A3/5.62 Overlap M Pick-up Wt. Slack-off Wt.
3. DRILL PIPE: size . 2 73 weignt 27 Grate M=50
Size ____ . Weight =~ Grade __________blm Running Speed / _ min. st
Fuag Linern / 732 Al Btnéd #7/8°  [DID TOOL FUNCTION PROPERLY
Tool Description ! Commadity No, 0.0. 1.D. Lengih Depth | Y&
Foemating Phr. Fack-e Shee S53/d 4052 | RY2 | 7553 Y
] I G2 0.5 f-ST /2 Yo52 |3 as (%m oe]
Lo pinC £ o S5 boc2| 92 lwres/ly
SY [ 2005 K-55 +Y2 4052 |a3svszlazsure]
_ _X-oyer Bshe. SV | 4052 | 75 Lo3zden] y
( lvklo M aveere 5 4276 | 429 2327/ Y
‘ M Sleeve. S %275 | go? |S3s562 | )
4. SETTING RESULTS: psi applied to set hydraulic hanger. Prassure 1o shear out seat in #2 landir
collar (if applicable). Did hanger set? (yes o or no ). Rounds to release setting tool 202
Press. to Rel. Hyd. Setting Tool ... Right-hand set __*~ __ orleft-hand set __ 7 Rounds to set hanger _.L
Picked up 3 to check for liner weight loss. Total weight loss 22 K
5. CONDITIONING: Mud circulated after liner on bottom ___e2. __ hours @ aZ_/Z- bbls/minute. Mud weight £ 5
Maximum pressure 350 circulated before ( ) or after ( ) hanger was se
6. CEMENT JOB: Weight on setting tool while cementing b K Cemaented by Davie 18
Calculated pumping time 2 hr. /5 min, Pumped water or spacer ahead of cement __=2 0 BAre. Behind ceme
wWate- Cement weight __ /% & Percent of excess ___ <35 _ % Start mixing @ _ 02 50O
Finish displacing plug at _0&_._ Max. pressure /300 Displacement rate _aJ_
7. PLUG DISPLACEMENTS: Pumpdown plug bumped up at ___/_2. . Calculated disptacement __/Z
Prassure from 770 w_2 22 to shear plugs. Liner wiper plug bumped up at _ 3 &
Calculated displacement d f v Pressure plugs bumped at MMQ__.
8. FOLLOW-UP ACTION REQ'D: O Yes O No
9., COMMENTS:
P F\w«-—— e

Customer Rep. Signature
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Liner Sering Sleeve With Tieback
Extension With 5,750 OD X §.250" ID
X 6° Long With 6,956 FSI Burst 6,654
FSI Coilapse

Hyflo "IIT" Liner Hanger With 6.00" OD

7.01 inZ Unsat 5,31 in2 Set Bypass Area
With 52,000 1bs. Hanging Capacity

Casing 7" 23=

Type "I" Landing Collar

Type "V Sat Shoe With Double Valves

. PreparedBy:
Jerry Helmer
Oklahoma City Reglon Office
405-752.5777



—

B SERVICE TOOIS JOB LOG

A Baker Hughes company — e
FOAMCO NO, BST-20-38 No. 0 4 2 2 O 6

Page of

Operating Company: L meo %’c"/d' nq Zwe.

Represented by: IRFAN TANER

Well Name or Number: __Z Lease: e TAFECTION  Field: State: _@;
Service Ticket No.: _Z/7~74 876 7/ 7- 74577 Date: 2279/ Service Rep.. /2 Ana

BASE POINT OR DISTRICT LOCATION: Ok lhima O ‘;ﬁ;,_ﬁ_é/.q .

DETAIL THE JOB - THiS FORM USED TO REPORT WHAT ACTUALLY TOOK PLACE - FILL QUT COMPLETELY
Date & Time

Operations & Aemarks

25917 9 Zon DOt Locsgrinal UL Br TING oA ?b"-'.‘ Lrew
n980 | Lrew ARrivecl

/. 7(1)’4!_5/ wfp 300" 275 'qu Tr, y S/SE
/530 | Circ, 2 Ars. 2 70,04,
5.0 EN.
11-26-9/ D700 | ol £ Rdew SS-tfs ¥V2” 0.5% K-55 .
Fians Formatron Phr Shoe — 1 Jb Y210, 5% =55 = LANDNG Cotfer-
54 Sts. 4/2 05 K55~ X-over Bshg ~ Mln T Mbused— Sl BHS
Tl =02 399.35°
%5 | A ﬁslf‘ 5/Pafﬁ-') Lg29 d Floe — —
/! =279/ VAN
4200
Vo da/)
05 ¥4
@4}731&52— “5 TP@#‘W Vs 2
S-a'-ﬁ_;_ %715 °
- —
Customer Rep. Signaturs: ] Y“(L-'v-—‘- \?.“""‘M

Customer Comments:

DISTRICT FILE
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EXHIBIT L-4

TUBING (3 1/2" AND 2 7/8") TALLY, PURCHASE TICKETS
AND TECHNICAL DATA FOR 2 7/8" TUBING



—OFEFIGE: 5432 E. 5th Place H.CHAPMAN
TULSA, OKLA. 74112 Phone 836-5810, Tulsa, Okla. 74112

CHAPMAN
OIL & GAS WELL SALVAGING CcO.

HYBRAULIC CASING PULLING CONTRACTORS

TULSA, OKLA.
company 7 y DATE ;"5’91:"
LEASE NAME f 5 & / LOCAfloN%g %
Size 0.0D. Weight Thraac —_ King %’A%
343 | 73 | Selewe gl pw

=
-
"

Feet Ins, Feat Ins. Feeat Ins. Feaet Ins. Feat Ins,

I N INEE KLY Az CE
3071 30|53 8 3478  3d ¥ 306z
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Ur  LE: 5432 E, 5th Place H. CHAPMAN
TULSA, OKLA. 74112 Phone 836-5810, Tulsa, Okla. 74112

CHAPMAN
DiL & GAS WELL SALVAGING CO.

HYDRAULIC CASING PULLING CONTRACTORS
TULSA, OKLA,

company ZMEL Rec«,l,&/yf_;z;,a.. patg 2. =S5—F 2

LEASE NAME Eza_ég Qg;ﬁggﬂ-&- LOCATION
175’ |a’ LKFL I-55 |waw |GED
2y aa 3. EBl__3/188 3402
2| 3714/ 325 311/2 34|40
3 3/ 142} 3/139 3 /R 2)
s 340l 3)|40 3TN 3o
sl 3139 300951 3wl gly
s del  3lael 311370 3D Ak |20
’ I LA 34 31871 31— §4 we
s T 3143 Fpe3 | 333 |seb |jso
s /3 31138 3/ |47 2/ V4

10

11

31137 3lpR) D72 3/[39
332l 3l 3/B9 3k

12

Sl 310341 398 | 3/ k3

13

13

B2k 31\H | J | 3k
3= 31139 3714y 343

15

186

17

2093 3NA21 3/ Vo
31/ g’j gl | 445 VT 3073
28 ‘a‘L 1720 2/139 K/

18

A 3dee| awlzal o

19

/| 43R 314D 377 | 3[40

20

alocl 3391 3/

v  £237F £AS|58) ¢ A/ | 59452

Tallied By R Totals
_M- Jol t 5
Received By 71 7%"“ Faa Ins

2467 /o .
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RFC”

Flush OD liner connector

—l 30° torque shoulder and metal sew!

This extemal wrgue shoulder ensures the pin and box are exucily
positioned. Mot of the makeup torque ix applizd to this shoulder.
which gererates 1 metat seal for collapse prossure rated 10 the APl
! minimum collapse rating for the pige, This szal ulio serves as 4
baekup ta the pin nose seal.

Two-step thread design i

This nontapered. nomaterterence thread form minimizes galling and
Whread-peneritdd strennes,

Canter-step torque shoulder

This shoulder performs ax gn additionsl torque shoulder, storiag 3
smutl amount of torgue and helpiag 1o prevent avermukeup,

14° metal seal

Thi pin nose seal is cremed by radisl interference and 1 rated 10 the
API hy drostanic tew pressure for the pipe,

LS wwr
b — —— s nas

Formed pln member

The pint end is awaged inw ard wnd then machine bored o ensure
proper pin nus¢ sedl peometry without fesincting driftabulity. This
forming v done al dmbient lemperature, prior (o threading, 20d is
siresy refie ed.

{aterchangeability

The RFC design s interchangesble with the Hydril FJ “connector,
except for those werghts indicated in she adjacent tables,

b
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I. RFC CONNECTOR PRESSURE RATINGS

COLLAPSE — pressure sated w the AP{ Collapee pressure rating for the pipe body.

INTERNAL — pressurs rated 1o 91.4% of the AP Minimur [aternal presaure rating for the pipe dody.

HYDROSTATIC TEST — pressurs ratad 1o 37.5% of the AP| Hydrostaue pressure rating (or the pipc body.
. RFC designs grouped wgether by weights, 1s shown above, are intershangeable with zach other,
3. All of the RFC designs displayed above are weaker in tension thaa the pipe body, The minimum paning loads displaycs were calculased by muitiply-
ing the connector tension crosgesectiona) ares by the minimum ultimace 1lensiled strengih [or the considérsd jrade of pips. To aslculute this radng for
1 grade of pipe not displayed, determine the grade’s minmum ultimate swength rating and multiply it by the connestor i2asion cross-sestional area,
The vbaluc _‘Tlssigncd 15 th minimum eiimate suzngth cating for the high-cailapse 93 grade shawn above was 110,000 psi, although this value may
vary by mill.
The setting depth values displayed above wera caleulared by dividing (he connceior's mugimum parting load raling by the plain end pips werght in air
and the factor of safery displayed. To determine the facior of safety for a pamicular sineg teagth, use the fallowing cqualion:

Factor of Safety (FOS) = Connector Minimum Laad Raung
i Stnng Length & Pipe Weight in Aur ey

These valuas do net consider buoyancy or any ather downhole effest and ase displayed for refesence only. .-/ o S
5. Ths compressive crosy-sectional arcas listed sbove c2a be used ta caleulate the elastic (yield) compressive strength of the: RFG conneciar using ths
following equation: : 1ok

I~

*

Elastic comprestive strength = Gompressive cross-sectional area 1 minimum yisid strength of the considered grade. N il '
&. Material geometry for tceessaries is available upon request by calling the Housten facility at 713-230-6350. i F\'E.C'
a This s nomical pipe ID and is used es pia ID for accetsory blanking purposss. R H W eyl
= {ntarchangeabls with Hydeil's F! Mlush OD cannestar. hrae 10T
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NK 3SB TUBING

-

1.

2.

Thregd

3!

\ /4.

. 8.

6.

Tangant Polnt 7.
Main Saal

8!

1

tnemal Shaulder
Saal

7

Threaded and Coupled Cannection Applied
to Non-upset Pipe

Two Metal to Metal Seals
Sliding Type Seal with Tangent Point
Contact and Internal Shoulder

Positive Torque Stop in Internal Shoulder

intarnal Flush - Smooth Bore

Elat Crested Thread Parallel to Pipe Axis
8 Threads per Inch

Load Flank Z2ero degree
Stabhing Flank 45 degrees

Tapersd and Runout Type Thread
Taper 1/16

Precision Machining
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RECOMMENDED MAKE-UP

NK3SB TUBING (Regular Coupling)
(f1-l5e)
= l Gnde
Size l Nominal Wail ?
0.D. Welght Thickness | c15 ACS0
(in) i @ 130 oy NR13S
| ' ' ACS0 =2 h
2.3/8 l *470 | 0190 1200, 1,200 1,300 1,400
n530 | 0218 1400 i 1500 1,500 1,600
l 595 | 0.254 Leoo 1,800 1,900 1.900
boos20 G261 700 | lsoo i 1900 1,900
770 ;033 2,000 2200 | 2300 2,400
|
278 ess0 | o217 1 1800 1,000 2,100 2,200
590 | 0276 1100 2,300 2,400 2,500
8.70 0.308 2,300 2,600 1,700 2,300
9.50 0340 1 2500 2,300 3,000 3,100
170 | 0392 2,800 1,300 3,500 3,700
oo | os0s 2800 [ 3300 3,500 3,700
165 | 0440 1 2,800 3,200 3,500 3,700
3112 9.0 | 0254 i 2.700 1,900 3,100 3,300
w30 | 0289 3,100 3400 | 3.600 3,300
1280 | 0368 3,900 4400 4600 4,900
1295 0373 3900 4400 . 4600 4,900
1510 | oeds ss00 | sono ! 5300 5700
1586 | 0476 ! 4500 spoo | 5,300 5,700
16.70 i 0510 4,600 5,200 5,500 5,900
17.05 l 0.530 4,600 5,200 5,500 5,900
|
1 1 I
4 1100 | 0262 | 300 4,000 4,100 4,300
1240 | 6330 | 4400 5,000 5,200 5,400
19.00 0500 | 6000 6,700 7,000 1,500
22.50 0610 | 6s00 7000 7,300 7,800
2 +2.75 0.271 3,500 3,900 4,100 4,300
13.50 0.290 4,200 4,700 4,900 5,200
15.50 0.337 l 5,000 5,500 5,800 6,300
19.20 0.430 6,000 7,000 1,500 8.000
2160 0500 | 63200 7,500 3,000 8,500
24,00 0.560 | 6,500 1,700 8,500 8,700
26.50 060 | 6,500 7,700 8,500 8,700
vith *

arque values are 11G% of optimum torque,
que values ars 0% of optimum torque.

‘values ars 120% of optimum torque,
Jues are 80% of optimum torque.

+=0,90 x Regular

90




DIMENSION &
PROPERTIES
OF NK 3SB TUBING

N
Pipe Coupling (in} ( )!
. Pipe !
o.D. L‘Epi:gth Section
op. | Nomimal | _ Wl LD, Drift Lensth (Nomlnal) |
e Welght | Thickness | (Nomlnal) Diameater nE |
|
{in) (b/ft) Gn) (in) (in) Regular |  Specul (i) (in) (Sq. ) |
|
2.3/8 4.70 0.190 1.995 1901 | 2.700 1.304
5.30 0.218 (939 1445 | 2.700 1.4717
5.95 0.254 1.867 1773 | 2875 2932 3.472 3.743 1.692
6.20 0.261 1.852 1158 2.744 1.733
1.70 0,336 1.702 1.608 ' - 2.152
2.7/8 6.50 0.217 2,441 2347 | 3.220 1.812
1.90 0.276 2,323 2229 | 3.280 2.254
.70 0.308 2.259 2.165 3323 2.484
.50 0.340 2,194 2100 i 3.500 1366 . BAT2 3.74) 2,708
10.70 0.292 2,090 1.996 | = 3.058
11.00 0.405 2.064 1970 - 3.143
11.65 0.440 1.995 1901 - 3.366
/2 9.30 0.254 2.992 2.867 3.982 | 2.550
10.30 0.289 2923 2.197 3933 2.915
12.80 0.368 2.764 2.639 4,051 3.621
be] -
12.95 0.375 2.750 2.625 4250 4,059 4535 o 3.682
15.10 0.449 2,602 2.477 - 4.304
15.80 0.476 2.548 2.423 = 4.522
16.70 0.510 2.480 2.355 - 4.751
17.08 0.50 2.440 2,315 | = 4.945
4 11.00 0.262 1476 3351 4.402 | 3017 |
13.40 0,330 3.340 3.215 4750 4492 | 113 4,056 3.808 |
19.00 0.500 3.000 2.875 5.498 |
12.50 0.610 2.780 2.655 6.497 |
1
4-1/2 12.75 0.271 3.958 3,833 1.600
13.50 0.290 3920 1.795 3.836
15.50 0.337 1.826 3,701 5,200 4.407
19.20 0.430 3.640 1515 ’ $.498
21.60 0.500 2,500 1.375 6.283
24.00 0.560 3.380 3,255 6.932
26.50 0.630 3.240 1115 7.660




(B) ;
. Cousl 130 ! -~ O NIC
C&‘!’ﬁm’. ' Etfiiency () 155 | c75 | cRoasas | €30 iACSS pies | 32 | 32 | MO 52
Area (Sq.) | BfAx 100 gp " | ACS0 [CR3LY 110 1 421435 | dra
' NIC25,32 i CR22 | %~ -140
1 i 80 o | 32
' Regular Speclal | Regular Special CR?? |
| stryl
. :
1,603 | 181 123 | 712 | 98 04 |17 iz las7 ies e L1re | s
1603 ¢ 160 19 | a1 {1 18 133 ;140 155 |162 | 185 |199 ! 207
2.365 1740 | 140 163 . 93 |17 135 152 161 |17a 186 | 212 | 228 | 233
1.791 136 103 | 95 |130 139 156 1165 (182 | 191 |27 | 234 | 243
= i 110 - 119 |62 172 194 Q204 326 237 | 269 291 |30
2025 | 193 112 {100 |136 145 | 163 fnz ‘10 [199 | 227 lass | ass
2332 155 103|124 ) 169 130 203 1214 237 |[248 | 282 {304 ! 316
2,553 141 103 137 188 199 224 l 236 261 | 273 | 311 | 335 | 348
3.503 2,781 128 103 | 149 | 203 17 244 257 |285 1298 339 366 379
- 114 - s |230 45 275|291 {321 336|382 |43 | 428
- 111 - 113 |23 252 /3 1299 1330 [ 346 | 393 |424 | 440
- 104 - j188 |82 269 303 |320 1353 1370 {421 [4s54 am
2.682 195 104 | 142 [194 207 233 I M6 272 |285 |324 |3s0 | 343
2,995 173 103 | 160 | 219 233 262 1277 | 306 |[321 | 364 |394 408
| 3.735 139 103 1199 272 290 126 ;344 380 | 398 |[453 (439 |s07
5.045 . 3.786 137 103 i203 276 293 331 t 350 387 405 460 497 518
I - s Loo- | 344 1387|409 |4s2 473 |s38 [sa1 |03
= 112 - {249 |33 362 407 1430 475 (497 |[s6s |610 | 633
- 108 - 264 | 359 383 431 | 455 1503 527 | 599 647 1471
= 102 - j2m2 |3 396 445 % 470 | 519 [544 | 613 jéss | 692
3.292 189 107 | 169 |23 46 277 1292 I 323 | 338 (388 |415 [4%
5.808 3.920 183 163 209 285 304 342 (361 (400 |419 | 476 |s14 | s33
- 106 - {302 412 440 495 822 577 (605 |687 |742 |770
- 89 - |319c {a36c | agsc !s23¢ !ss2c |s10C | 639C | 726C | 784C | B13C
3.954 171 1e 198 | 270 283 324 1342 318 | 396 |4%0 (486 | S04
161 103|211 {288 307 345 I 3641403 (422 1480 518 |57
4.529 140 105 {242 | 331 353 397 419 463 485 | ss1 |s9s |67
~6am = 112 - 302 [412 440 495 |s22 |s11 [e0s |e87 742 |70
: - 98 - {339C |463C 434C | 355C | 586C | 648C | 679C | 771C | 833C | 864C
: - 89 - 1 338C | 463C 494C | 555C | 586C [ 648C | 679C | 771C | 833C | 864C
' - 81 - {339c |463c 494C | 555C | 588C | 648C | 679C | 771C | B33C | 864C
J

17

Note: C Critical Member &k Coupling Side, ©




EXHIBIT L-5

INJECTION PACKER DATA



RETRIEVABLE PACKER SYSTEMS

Maodel “R-3* Double-Grip, (left)
and Single-Grip (right)
Retrievahle Casing Packers

10

MODEL “R-3"" DOUBLE-GRIP
RETRIEVABLE CASING PACKER
Product No. 642-01

The “R-3 Double-Grip” is a truly versatile
set-down type packer. Proven by its world-
wide use, it performs reliably in produc-
tion, stimulation and testing operations.

FEATURES/BENEFITS

* Hydraulic button-type hold down located
below the bypass value.

¢ Unique, built-in, “differential lock” helps
keep the bypass valve closed.

* Effective bypass design speeds equaliza-
tion and resists swab-off.

» Field-proven, three-element packing sys-
tem and rocker-type slips.

MODEL “R-3” SINGLE-GRIP
RETRIEVABLE CASING PACKER
Product No. 641-01

In weils where excessive bottom-hole pres-
sure is not expected, the “Single-Grip R-3"
is the answer to your needs for a set-down,
retrievable packer, From the packing ele-
ments down, the “R-3 Single-Grip” is iden-
tical to the Doubie-Grip Model. Running,
setting and releasing procedures are the
same for both packers.

TO SET THE PACKER: The “R-3" is set by
picking up, rotating to the right and then
slacking oft on the tubing. Set-down weight
closes and seals the bypass valve, sets the
slips and packs-off the packing elements.

TO RELEASE THE PACKER: Picking up the
tubing releases the packer (no rotation
required). When the tubing is raised, the
bypass valve opens to permit circulation
through and around the packer.

When the tubing string is raised the full
length of the packer, the J-pins (on the
bottom sub) are oriented for automatic re-
engagement. By then lowering the tubing
slightly, the )-pin engages the J-slot thus
assuring complete release and preventing
accidental resetting while retrieving the
packer.

ORDERING EXAMPLE:

PRODUCT NO. 642-071

SIZE: 478407 0D 20-26 tvn casing:

MODEL “R-3° DOUBLE-GRIP RETRIEVABLE CASING PACKER
w/1-7/B” OD EL 8 RD Box x Pin. for )-33. 6.5 It ubing

MODEL “R-3” DOUBLE-GRIP
PACKER OPERATION

Bwpass
Valve

Seal

Mandrel

Bvpass
L Valve
Seat

Differential
[~ Lock
funlocked}

Spring

Burton-type
[ Hold-Down

v

P )

3-Element
Packing

| System
{uses no
backup
rings}

r Cone

1 Rocker-type

Slips

Control-Pin
Actuated

Running In

Automatic
Bottom

Producing
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EXHIBIT L-6

CASING CEMENTING JOB DATA AND
U.S. EPA INSPECTOR'S REPORTS
(CONDUCTOR PIPE, SURFACE CASING, LONG STRING AND LINER)



--——-—l—-—--—_—-———a—-————l——-—I-n—-———-'————l-—-I S S S Wy dils Gl B Sy _'—__-——_-‘-—’—-—‘———-

CEMENTING TICKET '. ks : B 2478
ROBINSON ENGINEERING
Oilwell Cementing Division

P.0. Box 5269, Evansville, Indiana 47716-5269 (812) 4771-1575
= ) . : ==
Date 2\ 1\ Field M..;@.é;*ﬁ",’k&s‘d Order No. \
—— -~ ; — £ ™
well No. - \ Farm T2 EACD Countv’_PD‘-\ W State \" [

S Tared "\Li.C\.’{.‘u‘Q < ‘1&3(.8}”3@'“ WAL
g Mail Address ' '

g City -l;\\::\' g“i::' h’L“h} -T\ nd ‘J State m ﬁ m‘&‘.\“\{ ; Contmctor 1"1:) .\-)ﬁqcv“::"

Depth -\ Depth of ~m = ' .~ 2 jNew | SIZE L7 S Size of Hole_¢ ¢ *&
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U.S. ENVIRONMENTAL PROTECTION AGENCY
Notice of Inspection
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WELL Description

Kig Mame PINTANA DRGE.

Yob Type

: Privary

"PREVICQUS cASING

Rig Type . DnShore b e e e e e L) —i
Fluid fieturns at 0.0 ¢ GO l DR =cligh ST DR
Surface Twinperature ¢ S0 deg.F A5V /I B 1/19) %-__(”.‘l o |
Leuding Collar ML : 4700.0 ft 42 U oI .. d3poe ¢ 63T
Casing Shoe MD $700.0
NIST 1000 deg. I
Bit Size : T in
| T EAsWG T -
[ MD oD Weight ;1D } DPressute (p"l)
| {fc) (in) (h/Ir) 4_} RO Tollapse, DBurst |
CT4700.0 11,2 10,500 § 4.405 1 010§ a4
— . - I
i FORMATIONS aud SAFETY CHECKS i
| MD P:c'lsme (psi) ¢+ Fermation .I Lithel. | Fluid .l
I (e} _Pnnclv.ue__| Pore ; - Name | code code
| 1700.0 | 6768 176 OPER H6iE ] [
| "CALIPER aud HOLE SIZE DATA i
i MD Culiper 1 | Calipev 2 7 Ol Amnlar . Bquiv,
| Vaolume Excess | Dian. !
l" {1y (in) (l!ll . () (%) {in) |
| 47000 | 77/8 PR 1 aned 7i/8 1
Kickofl Paint Depth : 0.0 {t
T SURVEY DATA T |
i MD E Inc ! DLS . TVD :
()L (deg) (fiuof) (f) !
{4000 U 0.0 4700.0 '
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i
| WATFR IR
i WATLR ! 5.Mm
| CW100 Washk '. HRGH
| WATERL i 10.00
| ZONELCOCK 10.00
| WATER 19.00
CLS A KCI. R
. Casing (Buttom to Top}
|
]
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Landing Collar !
WATER 60.83

Top of Cement (design) @ 41102
Top of Tail Slurry + 41402 it

Cement Quantities

CLS A WCL: 93.0 sacks

=r J}o;:?.lt.!j!'l] Fiit
| Top___{ Bottem | (1)

! )

i

’ S arince Wyl 30310 |
LR Ti5d.8 124.2
i 1154.2 MEOT | 265
. 3400.7 ; G472 246.5
Lo gm0 : 2393.7 246.5
3L ! 4140.2 244.5
4140.2 £ATu00.0 609.8

o smn ,

I

|

1700.0 .'

4760.0 i

Suyriace GTO0L 3174.7 |
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Region IV Water Supply Branch
345 Courtland St. NE

Atlanta, Georgia 30385
Phone {404)347-3868
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o RASCLET OF el & welTY, WC.

WELL IDENTIFICATION

OPERATOR__I__ M C.D Recyc’//'n‘q . e, PAKYsNo._ BYT 0429
T
AbORESS _ /S0 - /S Aorth & S* E'FEAL?.EN%A.E ITMeo  Well &
0
wore §_(9/8) L 68~ 6575 sTATE permT o, X [ 1 7 9 PooL
STATE NAME/CODE 47 _lcircla one) _
Yo m. _leo @,/ . I . 39 QA Butler oY o3/

WELL COMPLETION

L S‘D L ‘bt'r !..l"-
WELL TYPE lcoda) g -L TOTAL DEPTH + Locaerilt) SURFACE ELEVATION Y4Y4S. 6 (h MSL

CASING CASING CEMENT CEMENT PACKER TYPE

STRING DIAMETER SHOE VOLUME PACKER DEPTH I

{nches} DEPTH {sacks/type)

Surface —_ MAX. INJECTING PRES. fpsd
Inlermediate EST. FRACTURE PRES. fpsi
Production T qgr7/s Lo ST sk A PERFORATIONS @ [t

Tubing _— A.{ 2% ;7/ns Lo

[ ome
. LowERmosT | FOMATICN NAME
USoW
BASE ELEVATION MSLH
CONFINING | TOP ELEVATION MSL —
FORMATION NUECTION FORMATION NAME
THCKNESS ({{}]
FORMATION [ 10 oo .
MIT TEST DATA
Test oate £/26./5L — / // 37/ 7¢ . INJEGTED FLUD Se
EXTERNAL MIT- CEMENT RECORD [ Lo6s O Lt U Se
WJECTION RATE bbday)
TYPE OF TEST m:‘m 8 tchack ane) INJECTION PRESSURE tpsd
ANNULAR PRESSURE TEST
INTIAL TEST PRESSURE FINAL TEST PRESSURE PRESSURE CHANGE LENGTH OF TEST
{psi} Ipsd i =/~ psi} IMINUTES)
ANMULAR SPACE
COMMENTS
[ i — [ 2] ) Grre
//f_'.w ‘/V” ('45,’:4 - 0.8 xF 7(vn- k-5 S7e !.Eﬁmég gc_L:c':f bw'ﬂ -
Aot ‘)é{f'euégrs ). “/V " y-L pe. 74//., 23%2. 9 D/u.r. /049 Aaf.zt
=24900°, L.;Lé# @. 2313 C.ﬂ-.su'q, éun.e. .é!./ (?AJ(CF Gy/ Serviee
007" dﬁ 0@4/4‘1« Cemear asork éy )O«NL%MWU' gl o#MTL Ca.r-m/ .a-
Médv s& (2% dss | 37 . Wi SO L& )
OPERATOR r
REPRESENTATIVE i ol S ‘ - UIC INSPECTOR T}




NOTICE OF INSPECTION < EPA

NeCOY & UcCDY DNVIRONWENTAL CONSULTANTL, WG
4 PASSEMEY OF walOT & waCOY, ot

INSPECTION CONTRACTOR FIRM TO BE INSPECTED ADDRESS (EPA Regional Office)
Environmental Protection Agency
McCoy kMcCoy, Inc. —_ . R
P.0. Box 11279 TMCO :Qec.y b/f'n.? , Tnc. ?gglcglo:x.ﬂggugg r\G\fEater Protection Branch
Laxington, Kentucky 40574 Atlanta. Georaia 30365
606-299-7775 104-347-337

This document constilutes written notice pursuant to 42 U.S.C.§300j-4 (b1 of inspection by duly authorized personnel of
the U.S. Environmental Protection Agency of this facility noted below.

REASON FOR INSPECTION /e,y el Cons frve Flon

The purpose of inspection is to determine whether the person (including any corporation or partnership) subject to any
applicable underground injection control program has acted or is acting in compliance with The Safe Drinking Water Act
and all regulations promulgated thereunder, including underground injection control (LIC) requlations and any applicable

permit or rule.
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Section 1445(b) of the SDWA (42 U.S.C.$300j-4 (b)) is quoted on the reverse of this form.

Receipt of this Notice of Inspection is hereby acknowledged.

FIRM REPRESENTATIVE
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EXHIBIT L-7

ANNULUS AND PACKER PRESSURE TEST
DATA
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ATTACHMENT M
CONSTRUCTION DETAILS

Subsurface:

The construction details are discussed in Attachment L and are shown on Figure L-1.
Wellhead:

Figure M-1 shows the details of wellhead construction.

Surface Facilities:

Surface facilities include fluid suction system, filtration system and injection pumping system.
The surface facilities (filtration, injection pumping and wellhead systems are enclosed in a
building.

Suction System - The suction system consists of two 2-horsepower Teel Model 1P897
centrifugal pumps, each with separate intake screens located in the pond. Detail
drawing of suction system is shown on Figure M-2. The suction system is also
equipped with backwash system.

Filtration System - The filtration system consists of two Tritan Model TR 140 sand
filters with a filter size of 50 microns and greater. Each filter unit is rated at 140
gallons per minute and can be operated independently or together. The system also has
backwash capability. The filtration system and suction system are connected with 3"
plastic pipe of approximately 450 feet in length. Detail drawing of filtration system is
shown on Figure M-3.

Injection Pumping and Mouitoring System - The filter system and the injection pump at

the wellhead are connected together with 3-inch diameter steel supported rubber
hoseline. The injection pump consists of a Wheatley Triplex Plunger pump. The flow
rate with a 6.5-inch sheave on the drive motor is 65 gpm. The pump discharge
pressure is regulated by a Hydro-Seal pressure relief valve adjustable from 500 psig to
2,000 psig. The bypassed or relief fluid flows through a separate 2-inch plastic line
back to the pond. The system is designed to operate at 1,750 psig or less due to the
horsepower limitation of the drive motor.

The drive motor is an electric 3-phase 460-volt ac 100 horsepower motor with a 405T
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frame. The starter is a reduced voltage starter for reducing the surge in the power grid.
The motor is thermally protected by the starter from overload.

Suction pressure of 10 psig or greater is required to start the injection motor. The
suction pressure is monitored by a Dresser/Ashcroft Model B424B normally open
pressure switch and one pen of a PMC Model 212-2 seven-day dual pen chart recorder.

The discharge pressure which is the same as the injection pressure is monitored by the
other pen in the PMC recorder and a Dresser/Ashcroft Model B424B normally pressure
switch set at 400 psig. The chart pressure range is from 0 to 2,000 psig. The pressure
switch closes when the discharge pressure rises above 400 psig which is only used
when the system is in automatic. In the manual mode, the discharge pressure switch is
not in the control circuit.

A 2-inch Daniels Model CR turbine meter is used to measure the flow of fluid into the
injection well. A Daniels Model 2403 battery powered totalizer is used to maintain the
records of how many gallons of fluid have been injected into the well. The system
works by the turbine blades located in the stream of fluid rotating past a magnet which
produces up an electric signal each time a turbine blade passes the magnet. The
totalizer counts the electric pulses and converts these into gallons. Specifically, each
gallon produces 116 pulses with the 2-inch flow meter. This dividing number is
manually set into a register in the totalizer.

The same pulses are fed parallel into a Transpak Frequency Input Isolating Two Wire
Transmitter Model T671 and converted into a 4 to 20-milliamp signal. With no flow,
the signal is 4 milliamps and with 100 gpm, the signal is 20 milliamps. This signal is
fed into a Partlow Model ARC 4100 seven-day chart recorder to provide a recording of
the instantaneous flow rate into the injection well.

The injection fluid temperature is monitored by a C.E. Invalco Pressure/Temperature
recorder. The temperature range is from O to 150 degrees F.

Detail drawing of the system is shown on Figure M-4.
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ATTACHMENT O
PLANS FOR WELL FAILURES

Emergency procedures for the IMCO injection well are simplified by:

1) the fact that no hazardous fluids will be injected, and
2) high pressure and low-pressure switches are installed in the system.

The pressure switches are connected to the actuator and to the injection pump and the suction
pump. In case of emergency (higher pressure or lower pressure than normal operation
pressure), the pressure switches will actuate the actuator to close the ball valve at the wellhead
and turn off the pumps to stop fluid suction from the pond and stop fluid injection. When the
injection pump and the suction pump shut off, no injection fluid will be transported from the
retention pond to the injection well. Thus, a spill amount will be very limited.

In the event of an emergency involving a spill in the vicinity of the suction and filter system,
the wellhead or along the hose, the first response shall be containment of lost non-hazardous
fluid in a diked and lined area around the source of the spill. Then this lost non-hazardous
fluid will be returned to the pond for reinjection by placing a small portable pump equipped
with flexible hose. In such situations, IMCO will notify the U.S. EPA Region IV
Groundwater Division, UIC Section within 24 hours of occurrence (404-562-9900).

Repair work shall commence as soon as emergency clean-up procedures are complete. A
report will be prepared and submitted to U.S. EPA RegionIV.
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ATTACHMENT P
MONITORING PROGRAM

Monitoring represents the feed back mechanism which defines the success of the project and
quickly identifies developing problems. During well operation, IMCO Recycling Inc.
monitors quality of injected fluid, injection pressure, injection temperature, annulus pressure
and flow rate. The monitoring results are reported quarterly to U.S. Environmental Protection
Agency, Region IV.

Also, every five years a mechanical integrity test of the well will be conducted and the resuits
of the test will be reported to U.S. EPA, Region IV.

Quality of Injected Fluid:

Since the only fluid to be injected is the leachate (salt water) from the landfill and contaminated
runoff water from the IMCO facility, no major changes are expected in chemical and physical
characteristics of the injection fluid. Sampling of injection fluid will be on a quarterly basis.

A grab sample will be obtained from the retention pond and submitted to a qualified laboratory
for analysis. The sample will be analyzed for the following parameters:

pH‘/ specific gravity v~
sulfate™” barium>

calcium"” total iron*”

sodium"v bicarbonatev”
carbonatev” ammonia

chlorides™ magnesium-”
aluminum*” cadmium—

lead v total suspended solidsv”
total dissolved solids¥” carbon dioxide v
dissolved oxygenv hydrogen sulfide <

Results of laboratory analysis will be submitted to U.S. EPA. Region IV with the quarterly
report.

Injection Pressure:
The injection pressure is monitored continuously through a recorder placed at the wellhead. In

each quarterly report the highest, average and the lowest injection pressures will be reported
for each month.

P-1



Injection Temperature:

The temperature of the injection fluid will be monitored continuously and will be recorded on
the chart, In each quarterly report the minimum, average and the maximum temperatures will
be reported for each month.

Annulus Pressure

The annulus of the injection well is maintained at a minimum positive pressure of 10 psig at
the wellhead. Then the annulus pressure of the injection well will be monitored continuously
on a pressure recorder. In each quarterly report the minimum, average and the maximum
annulus pressure will be reported for each month.

Flow Rate:

The flow into the IMCO injection well is continuously monitored with a totalizer that is set in
the injection line. The totalizer is a digital flow meter that records the total flow in. The
totalizer readings are done daily so that the daily flow rate can be calculated from the daily
flow in. Table P-1 shows the daily record sheet that is used at the IMCO injection well. Also,
a flow rate recorder is installed to continuously record the flow rate on the chart. In each
quarterly report the minimum, average and the maximum flow rates will be reported each
month.

Record Keeping:

The pressures, temperature and flow rate recorder charts and the daily record sheets are kept
on file for five years and are open for inspection. After five years they may be disposed.

P-2
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ATTACHMENT Q
PLUGGING AND ABANDONMENT PLAN

Through tubing, a plug will be set in the landing nipple below the 4 1/2" x 2 7/8" packer. The
27/8" and 3 1/2" tubing will be released from the packer and pulled out of the well. The 4
1/2" casing will be tested with 10 Ibs/gallon brine plus 500 psig. Tubing will be run and the
well will be cemented from 4703 feet to 2200 feet depth with approximately 500 sacks of
sulfate resistant cement. The remaining part of the well (2200 to 40 feet depth) will be filled
with mud and a cement plug will be installed at the top. The wellhead will be removed and a
marker containing the date of plugging and permit number will be instailed.

U.S. EPA, Region IV will be notified of the exact time during which plugging operation will
take place.

The cost of plugging and abandonment is estimated at $10,000 in 2001 dollars. See
Attachment R for the assurance and availability of the resources for this cost.
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ATTACHMENT R
NECESSARY RESOURCES

Enclosed is an irrevocable standby letter of credit to assure availability of resources.



PO BOX 1408, SAPULPA. OKLAHOMA 74066 - 918" 225.3210

= =
AMERICAN NATIGNAL Bank and Trust Company ﬁ’E\%

GUY L, BERRY 111,
PAKSIDEMT anD
CHICF QFERATIONS OPFICER

May 3, 1990

Regional Administration

Environmental Protection Agency Region IV
345 Courtland Street, M.E.

Atlanta, Georgia 30365

Dear Sir or Madam:

We hereby establish our Irrevocable Standby Letter of Credit No. 523 in your favor,
at the request and for the account of IMCO Recycling, Inc., P. 0. Box 1070, Sapulpa,
Oklahoma 74067 up to the aggregate amount of Ten Thousand and No/100 U. S. Dollars
($10,000.00), available upon presentation of:

1. Your sight draft, bearing reference to this letter of credit No. 523, and

2. Your signed statement reading as follows: "I certify that the amount of
the draft is payable pursuant to regulations issued under authority of the
Sate Drinking Water Act."

This Tetter of credit is effective as of May 15, 1920, and shall expire on May 15,
1991, but such expiration date shall be automatically extended for a period of at
least one year on May 15, 1991 and each successive expiration date, unless, at least
120 days before the current expiration date, we notify both you and IMCO Recycling,
Inc. by certified mail that we have decided not to extend this letter of credit
beyond the current expiration date. In the event you are so notified, any unused
portion of the credit shall be available upon presentation of your sight draft for
120 days after the date of receipt by both you and IMCO Recycling, Inc., as shown on
the signed return receipts.

Whenever this letter of credit is drawn on under and in compliance with the terms of
this credit, we shall duly honor such draft upon presentation to us, and we shall
deposit the amount of the draft directly into the standby trust fund of IMCO Recycling,
Inc. 1in accordance with your instructions.

This Letter of Credit is subject to the most recent edition of the Uniform Customs
and Practice for Documentary Credits, published by the International Chamber of
Commerce Publication No. 400, (1983 Revision).

Yours truly,

/= / /6:’/"717:-’
GUY L. BERRY, III
President and
Chief Operation Qfficer
GLB/ka
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Attachment to Irrevocable Standby Letter of Credit No. 523.
Identification of Facilities and Cost Estimates

Owner or Operator: IMCO Recycling, Inc.
American National Bank and Trust Company of Sapulpa, Oklahoma
Name of facility IMCO Recycling, Inc.
Address of facility 609 Gardner Camp Road
Highway 1468
Morgantown, Kentucky 42261

Current plugging and
abondment cost estimate $10,000.00

Date of estimate May 2, 1990



A & M ENGINEERING AND ENVIRONMENTAL SERVICES, INC.

2840 5. 103R0 E. AVENUE ENGINEERING - ENVIRONMENTAL - CONSTRUCTION
TULSA, OK 74148 {918) 665-8575

July 10, 1990

Mr. William Mann

UIC Section

Groundwater Protection Branch
U.S. EPA, Region IV

345 Courtland Street, N.E.
Atlanta, Georgia, 30365

Re: IMCO Injection Well Permit Application KY10429

Dear Mr. Mann:

Please find enclosed the properly executed "Standby Trust
Agreement" for the above mentioned application. 1 believe, with
this form, the application requirements are completed. I understand
that after issuing the draft permit, your department will be
publishing the "Public Notice".

Thank you for your help, and if there is anything we can do to
speed up the process, please let me know.

Very truly yours,

A & M ENGINEERING AND ENVIRONMENTAL SERVICES, INC.
— —

[ ¢ J‘O"— ) S

Irfan Taner

Geologist

Enclosure

IT:bam

xc: Tom Rogers
Dick Kerr



STANDBY TRUST AGREEMENT

U.S. Environmental Protection Agency
Underground Injection Control
Financial Responsibility Requirement

TRUST AGREEMENT, the "Agreement," entered into as of May 15, 1990 by
and between IMCO Recycling Inc., a Delaware Corporation, the "Grantor,"” and
American National Bank and Trust Company of Sapulpa, Oklahoma, a national

bank, the "Trustee."

WHEREAS, the United States Environmental Protection Agency, "EPA," an
agency of the United States Government, has established certain regulations
applicable to the Grantor, requiring that an owner or operator of an
injection well shall provide assurance that funds will be available when
needed for plugging and abandonment of the injection well, and

WHEREAS, the Grantor has elected to obtain a letter of credit and
establish a standby trust to provide all or part of such financial
assurance for the facility identified herein, and

WHEREAS, the Grantor, acting through its duly authorized officers, has
selected the Trustee to be the trustee under this Agreement, and the
Trustee is willing to act as trustee,

NOW THEREFORE, the Grantor and the Trustee agree as follows:

Section 1. Definitions. As used in this Agreement:

(a) The term "Grantor" means the owner or operator who enters into
this Agreement and any successors or assigns of the Grantor.

(b) The term "Trustee” means the Trustee who enters into this
Agreement and any successar Trustee.

(c) "Facility" or "activity" means any underground injection well or
any other facility or activity that is subject to regulation under the
Underground Injection Control Program.

Section 2. lIdentification of Facilities and Cost Estimates. This
Agreement pertains to the facilities and cost estimates identified in
Schedule A (attached). (Schedule A 1ists, for each facility, the EPA
identification number, name, address, and the current plugging and
abandonment cost estimate, or portions thereof, for which financial
assurance is demonstrated.)



Section 3. Establishment of Fund. The Grantor and the Trustee hereby
establish a trust fund, the "Fund," for the benefit of EPA. The Grantor
and the Trustee intend that no third party have access to the Fund except
as herein provided. The Fund is established initially as consisting of the
property, which is acceptable to the Trustee, described in Schedule B
attached hereto. Such property and any other property subsequently
transferred to the Trustee is referred to as the Fund, together with ail
earnings and profits thereon, less any payments or distributions made by
the Trustee pursuant to this Agreement. The Fund shall be held by the
Trustee, I[N TRUST, as hereinafter provided. The Trustee shall not be
responsible nor shall it undertake any respansibility for the amount or
adequacy of, nor any duty to collect from the Grantor, any payments
necessary to discharge any liabilities of the Grantor established by EPA.

Section 4. Payment for Plugging and_Abandonment. The Trustee shall
make payments from the Fund as the EPA Regional Administrator shall direct,
in writing, to provide for the payment of the costs of plugging and
abandonment of the injection wells covered by this Agreement. The Trustee
shall reimburse the Grantor or other persons as specified by the EPA
Regional Administrator from the Fund for plugging and abandonment
expenditures in such amounts as the EPA Regional Administrator shall
direct in writing. In addition, the Trustee shall refund to the Grantor
such amounts as the EPA Regional Administrator specifies in writing. Upon
refund, such funds shall no longer constitute part of the Fund as defined
herein.

Section 5. Payments Comprising the Fund. Payments made to the Trustee
for the Fund shall consist of cash or securities acceptable to the Trustee.

Section 6. Trustee Management. The Trustee shall invest and reinvest
the principal and income of the Fund and keep the Fund invested as a single
fund, without distinction between principal and income, in accordance with
general investment policies and guidelines which the Grantor may
communicate in writing to the Trustee from time to time, subject, however,
to the provisions of the Section. In investing, reinvesting, exchanging,
selling, and managing the Fund, the Trustee shall discharge his duties with
respect to the trust fund solely in the interest of the beneficiary and
with the care, skill, prudence, and diligence under the circumstances then
prevailing, which persons of prudence, acting in a like capacity and
familiar with such matters, would use in the conduct of an enterprise of a
like character and with the aims, except that:

(a) Securities or other gbligations of the Grantor, or any other owner
or operator of the facilities, or any of their affiliates as defined in the
Investment Company Act of 1940, as amended, 15 USC 80a-2.(a), shall not be
acquired or held, unless they are securities or other obligations of the
Federal or a State government;



(b) The Trustee is authorized to invest the Fund in time or demand

deposits of the Trustee, to the extent insured by an agency of the Federal
or State government; and

(c) The Trustee is authorized to hold cash awaiting investment or
distribution uninvested for a reasonable time and without 1iability for the
payment of interest thereon.

Section 7. Commingling and Investment. The Trustee is expressly
authorized in its discretion:

{(a) To transfer from time to time any or all of the assets of the Fund
to any common, commingled, or collective trust fund created by the Trustee
in which the fund is eligible to participate, subject to all of the
provisions thereof, to be commingled with the assets of other trusts
participating therein; and

(b) To purchase shares in any investment company registered under the
Investment Company Act of 1940, 15 U.S.C. 80a-1 et seq., including one
which may be created, managed, underwritten, or to which investment advice
is rendered or the shares of which are soid by the Trustee. The Trustee
may vote such shares in its discretion.

Section 8. Express Powers of Trustee. Without in any way limiting the
powers and discretions conferred upon the Trustee by the other provisions

of this Agreement or by law, the Trustee is expressly authorized and
empowered.

(a) To sell, exchange, convey, transfer, or otherwise dispose of any
property held by it, by public or private sale. No person dealing with the
Trustee shall be bound to see to the application of the purchase money or to
jnquire into the validity or expediency of any such sale or other
disposition; -

(b) To make, execute, acknowiedge, and deliver any and all documents
of transfer and conveyance and any and all other instruments that may be
necessary or appropriate to carry out the powers herein granted;

(¢) To register any securities held in the Fund in its own name or in
the name of a nominee and to hold any security in bearer form or in book
entry, or to combine certificates representing such securities with
certificates of the same issue held by the Trustee in other fiduciary
capacities, or to deposit or arrange for the deposit of any securities
issued by the United States Government, or any agency or instrumentality
thereof, with a Federal Reserve bank, but the books and recards of the

Trustee shall at all times show that all such securities are part of the
Fund;



(d) To deposit any cash in the Fund in interest-bearing accounts
maintained or savings certificates issued by the Trustee, in its separate
corporate capacity, or in any other banking institution affiliated with the
Trustee, to the extent insured by an agency of the Federal or State
government; and

(e} To compromise or otherwise adjust all claims in favor of or
against the Fund.

Section 9. Taxes and Expenses. All taxes of any kind that may be
assessed or levied against or in respect of the Fund and ali brokerage
commissions incurred by the Fund shall be paid from the Fund. Al other
expenses incurred by the Trustee in connection with the administration of
this Trust, including fees for the legal services rendered to the Trustee,
the compensation of the Trustee to the extent not paid directly by the
Grantor, and all other proper charges and disbursements of the Trustee,
shall be paid from the Fund.

Section 10. Annual Valuation. Commencing after initial funding of the
trust, the Trustee shall annually, at 1least 30 days prior to the
anniversary date of establishment of the Fund, furnish to the Grantor and
to the appropriate EPA Regional Administrator a statement confirming the
value of the Trust. Any securities in the Fund shall be valued at the
market value as of no more than 60 days prior to the anniversary date of
establishment of the Fund. The failure of the Grantor to object in writing
to the Trustee within 90 days after the statement has been furnished to the
Grantor and the EPA Regional Administrator shall constitute a conclusively
binding assent by the Grantor, barring the Grantor from asserting any claim
or Tiability against the Trustee with respect to matters disclosed in the
statement.

Section 11. Advice of Counsel. The Trustee may from time to time
consult with counsel, who may be counsel to the Grantor, with respect to
any question arising as to the construction of this Agreement or any action
to be taken hereunder. The Trustee shall be fully protected, to the extent
permitted by law, in acting upon the advice of counsel.

Section 12. Trustee Compensation. The Trustee shall be entitied to
reasonable compensation for its services as agreed upon in writing from
time to time with the Grantor.

Section 13. Successor Trustee. The Trustee may resign or the Grantor
may replace the Trustee, but such resignation or replacement shall not be
effective until the Grantor has appointed a successor trustee and this
successor accepts the appointment. The successor trustee shall have
the same powers and duties as those conferred upon the Trustee hereunder.
Upon the successor trustee’s acceptance of the appointment, the Trustee
shall assign, transfer, and pay over to the successor trustee the funds and
properties then constituting the Fund. If for any reason the Grantor
cannot or does not act in the event of the resignation of the Trustee, the
Trustee may apply to a court of competent jurisdiction for the appointment



of a successor trustee or for instructions. The successor trustee shall
specify the date on which it assumes administration of the trust in a
writing sent to the Grantor, the EPA Regional Administrator, and the
present Trustee by certified mail 10 days before such change becomes
effective. Any expenses incurred by the Trustee as a result of any of the
acts contempiated by this Section shall be paid as provided in Section 9.

Section 14. Instructions to the Trustee. All orders, requestis, and
instruction by the Grantor to the Trustee shall be in writing, signed by
such persons as are designated in the attached Exhibit A, oaor such other
designees as the Grantor may designate by amendment to Exhibit A. The
Trustee shall be fully protected in acting without inquiry in accordance
with the Grantor’s orders, requests, and instructiens. A1l orders,
requests, and instructions by the EPA Regional Administrator to the Trustee
shall be in writing, signed by the EPA Regional Administrator of the
Regions in which the facilities are located, or their designees, and the
Trustee shall act and shall be fully protected in acting in accordance with
such orders, requests, and instructions. The Trustee shall have the right
to assume, in the absence of written notice to the contrary, that no event
constituting a change or a termination of the authority of any person to
act on behalf of the Grantor or EPA hereunder has occurred. The
Trustee shall have no duty to act in the absence of such orders, requests,
and instructions froem the Grantor and/or EPA, except as provided for
herein.

Section 15. Amendment of Agreement. This Agreement may be amended by
an instrument in writing executed by the Grantor, the Trustee, and the
appropriate EPA Regional Administrator, or by the Trustee and the
appropriate EPA Regional Administrator if the Grantor ceases to exist.

Section 16. Irrevocability and Termination. Subject to the right of
the parties to amend this Agreement as provided in Section 15, this Trust
shall be irrevecable and shall continue until terminated at the written
agreement of the Grantor, the Trustee, and the EPA Regional Administrator,
or by the Trustee and the EPA Regional Administrator if the Grantor ceases
to exist. Upon termination of the Trust, all remaining trust property less
final trust administration expenses, shall be delivered to the Grantor.

Section 17. Immunity and Indemnification. The Trustee shall not incur
personal liability of any nature in connection with any act or omission,
made in good faith, in the administration of this Trust, or in carrying out
any directions by the Grantor or the EPA Regional Administrator issued in
accordance with this Agreement. The Trustee shall be indemnified and saved
harmless by the Grantor or by the Trust Fund, or both from and against any
personal liability to which the Trustee may be subjected by reason of any
act or conduct in its official capacity, including all expenses reasonably
incurred in its defense in the event the Grantor fails te provide such
defense.



Section 18. Choice of Law. This Agreement shall be administered,
construed, and enforced according to the laws of the State of Oklahoma.

Section 19. Interpretation. As used in this Agreement, words in the
singular include the plural and words in the plural include the singular.
The descriptive headings for each Section of this Agreement shall not
affect the interpretation or the legal efficacy of this Agreement.

IN WITNESS WHEREOF, the parties below have caused this Agreement to be
executed by their respective officers duly authorized and the corporate
seals to be hereunto affixed and attested as of the date first above
written.

IMCO Recycling Inc.
. cL .
By: Qéﬂ;f e

~Ralph A, €heek, President and
Chief Executive Officer

Attest: 7¢CZLL€. Z/ /}(‘}Jl&&'m/
» - b'
JJbt. léécﬁl j;%ﬁkli—zei>v:&;

(Title)

(SEAL)

American Natijonal Bank and Trust

Company
1;2;74{ld;~a7325:

Guy L. Berry, III, President and
Chief Operations Officer

By:

A

Attest: _/,—7[.:41..:/ r‘-"'ﬂ&r)u'.b

.
ﬂ“é{zu

(Titie)

(SEAL)



CERTIFICATE OF ACKNOWLEDGMENT
FOR
STANDBY TRUST FUND AGREEMENT

STATE OF TEXAS
COUNTY OF DALLAS

On this 15th day of May, 1990, before me personally came Ralph L.
Cheek to me known, who, being by me duly sworn, did depose and say that he
resides at 602 Durango Circle North, Irving, Texas 75062, that he is
President and Chief Executive Officer of IMCO Recycling Inc., the
corporation described in and which executed the above instrument; that he
knows the seal of said corporation; that the seal affixed to such
instrument is such corporate seal; that it was so affixed by order of the
Board of Directors of said corporation, and that he signed his name thereto

by 1ike order.

vy
Craeg, Yunjer

(Notary Public)

(Seal)




SCHEDULE A
Identification of Facilities and Cost Estimates

Schedule A 1is referenced in the trust agreement dated May 15, 1990 by- and
between IMCO Recycling Inc., the "Grantor,” and American National Bank and

Trust Company the "Trustee."

EPA identification number KYI0429
Name of facility IMCO Recycling Inc.
Address of facility 609 Gardner Camp Road, Highway

1468, Morgantown, KY 42261

Current plugging and
ahandonment cost estimate $10,000.00

Date of estimate May 2, 1990



SCHEDULE 8
IDENTIFICATION OF FUND

Schedule B 1is referenced in the Standby Trust Agreement date May 15, 1990
by and between IMCO Recycling Inc. the "Grantor" and American National Bank
and Trust Company the "Trustee.”
The Fund consist of: (check one and provide identification number)

(X} Irrevocable Letter of Credit No. 523

{ ) Surety Performance Bond No.

( ) Other (describe)
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ATTACHMENT S
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ATTACHMENT T
EXISTING PERMITS

No permits or construction approvals are held for the IMCO Morgantown plant under
Resource Conservation and Recovery Act (RCRA), Safe Drinking Water Act (SDWA), Clean
Water Act (CWA), Clean Air Act (CAA) and Marine Protection Research and Sanctuaries Act.

IMCO Recycling Inc. has the following permits from the Kentucky Department for
Environmental Protection:

1) Solid Waste Disposal Facility, Permit No: 016.04. This facility is about 600
feet southwest of the IMCO injection well.

2) Construction Permits from the Division of Air Quality, Permit Nos: C-89-014
and C-90-131.

3) IMCO Recycling Inc, has filed for NPDES permit with Kentucky Department
for Environmental Protection.

T-1
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ATTACHMENT U
NATURE OF BUSINESS

IMCO Recycling Inc. Morgantown Plant is a secondary aluminum smeiter plant. The plant
consists of six rotary furnaces, six burners and associated air pollution control equipment.
Figure U-1 shows schematically the process diagram of the facility.

During the smelting process, the various types of scrap are charged to the furnace and melted.
The "melt" is then covered with a salt flux (NaCl, KCI or MgCl2) to reduce oxidation during
scrap melting. As metal ingots or anodes are cast from the melt, the fluxing salts and non-
metal contaminants from the scrap and dross remain in the furnace as solid waste. The slag
(solid waste) is removed from the furnace and allowed to cool. After cooling, the slag is
crushed and transported to the on-site non-hazardous solid waste disposal landfill.

The salt water leachate (brine) from the landfill and the contaminated runoff water from the
plant site are injected into the on-site injection well.

111



FLOW CHART OF PLANT OPERATIONS
IMCQ RECYCLING, INC. MORGANTOWN KENTUCKY
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APPENDIX A

COPIES OF WELL REPORTS
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APPENDIX B

CHEMICAL ANALYSIS REPORT OF

SOLID WASTE AND LEACHATE
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IM C O recyeumve e

P.O. BOX 1010 PHONE (502) 526-5688
MORGANTOWN, KENTUCKY 42261 FAX (502) 526-4822

March 29, 1990

Mr. Altay Ertugrul

A & M Engineering

3840 S. 103rd E. Avenue

Tulsa, OK 74146

Dear Altay:

The enclosed samples are as follows:

Sample #1: Bég‘houseDust - Bag house Hopper
Sample #2: Bag house Dust - Bag house Hopper

Sample #3: Bag house Dust

Bag house Hopper
Sample #4: Bag house Dust - Bin 2

Sample #5: Bag house Dust - Bin 2

Sample #6: Bag house Dust - Bin 2

Sample #7: Salt Cake - Bin 15

Sample #8: Salt Cake - Bin 15 Outside

Sample #9: Salt Cake - Mud Building U. C.
Sample #10: Salt Cake - Mud Building - Crushéd
Sample #11: Salt Cake - Mud Building - Crushed

Sample #12: Salt Cake - Mud Building - Crushed

S

Lee
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| METLAD |Testing Oervices,inc.

6825 East 38th Street  Tulsa, Oklahoma 74145
(918) 664-7767

TO: A & M Engineering Svec., Inc. .MLTS #: 99-1977-1

3849 S. 1@3rd E. Ave,. Date: Q4/@5/99

Tulsa, OK 74146 Date Sample Rec’'d: @3/32/99@
Attn: Altay Ertugrul

Sample Description: Composite of sample 3 and 6, IMCO Kentucky

EP-TOXICITY TEST

Parameter Result™ Analvst HCL{ma/l).
Arsenic <Q.001 5C 5.0
Barium Q.80 DM 182e.9
Cadmium @.23 DM 1.9
Chromium @.29 DM 5.9@
Lead @.5@ DM 5.20
Mercury 9.2004 sC 3.22
Selenium 3 <@.,Q001 sc 1.9
Silver 9,02 DM 5.9

*In mg/l in the extract
MCL: Maximum Concentration Limit

OTHER

Flashpoint (degrees F) = NA
PH (Std.) of 19% Aqueous Extract = Na
REACTIVITY

Cvanide (mg/l) = = NA
Sulfide (mg/l) = NA

Should you have any gquestions, please call.

Very truly yours,
METLAB TESTING SERVICES, INC.

ff77ﬂ”‘

Tony Mu lo, Supervisor
Inorganic Environmental Dept.

™ / pd Spacialists in chemical anaiysis, metallurgical and environmental contral testing



- METLAB

HLTS 90-1977-1
TABLE I

Volatile Organics on Composite #3 and #6

ANALYST: SDW DATE ANALYZED: @4/04 METHOD 824@-GC/MS VOLATILES

COMPOUND RESULT COMPOUND RESULT
Acetone ND Cis-1,3-dichloropropylene ND
Acrolein ND Trans-1,3-dichloropropylene ND
Acrylonitrile ND Ethylbenzene ND
Benzene ND Fluorotrichloromethane ND
Bis (chloromethyl) ether ND 2~-hexanone ND
Bromodicholromethane ND Methylene chlaride ND
Bromoform ND Methy-isobuytl-ketone ND
Bromomethane ND Maethy-ethyl-ketone ND
Carbon disulfide 259 Paraldehyde ND
Carbon tetrachloride ND Styrene ND
Chlorobnezene ND 1,1,2,2-tetrachloroethane ND
Chlorodibromomethene ND Tetrachlorocethylens ND
Chloeroethane ND Tolene ND
2-chloroethylvinyl ether ND 1,1,1=-trichlorcethane ND
Chloroferm ND 1,1,2-trichloroethane ND
Chloromethane ND Trichloroethylene ND
Dichlorodifluoromethane ND Vinyl acetate ND
1,1l-dichlorocethane ND Vinyl chlorida ND
1,2-dichlorcethane ND O-xvlene ND
l,1-dichloroethylens ND M-xylene ND
l1,2-trans-dichloroethylene ND P-xylene ND

All results reported in PPB unless otherwise specified
ND = not detectad at detection limit 5@ PPB

SURRQOGATE RECOVERIES (%)
1,2 dichloroethane-D4 1]

Toluene-D38 124
Bromofluorobenzene $9

Approved by -771;;:;4 :hgadaqgﬂcmgm.affi;

Tony Muffmolo, /Supervisor
pd Inorgadxic Envirconmental Department




| | METLAD

MLTS %@-1977-A
TABLE TA
Additional Analysis on Composite of #3 and 26
. i IMCO, Kentucky
Paarametar Result Mathod Date/Time Anzlvst
Chloride (20% Water Extract)
mg/kg 272, 985 EPA 339.5 04/95 B8:15 KA

Chemical Oxygen Demand: NA - -
Total Dissolved Solids: NA - ———

Total Organic Carcbon: NA -—— -
Specifiec Conductance: Na —-_——— -
pPH (Std) 20% Water Extract = 8.31 EPA 15@.1 04/95 8:30 KA
Total Iron {(mg/kg) 1379 EPA 236.1 @4/95 8:30 Ka
Total Sodium (mg/kg) 66196 EPA 273.1 @4/25 8:3@ Ka
Total Organic Halides: NA —-——— -—- @4/95 8:3@ KA
Total Arsenic (mg/kg) 2.59 EPA 206.3 @4/94 23:00 sC
Total Barium (mg/kg) 72.58 EPA 208.1 @4/95 8:30 DM
Total Cadmium (mg/kg) 11.7 EPA 213.1 04/9S 8:30 DM
Total Chromium (mg/kg) 55.9 EPA 218.1 @4/95 8:30 DM
Total Lead (mg/kg) 50.7 EPA 239.1 @4/05 8:30 DM
Total Mercury {(mg/kg) @.922 EPA 245.1 04/05 8:00 sSC
Nitrate {(20% Water Extract)

{mg/kg) = NA - AM
Total Selemium (mg/kg) <@.025 EPA 27@.3 Q4/04 3:8@ sC
Total Silver (mg/kg) 1.25 EPA 272.1 @4/95 8:30 DM

* NA = Not Applicable

Approved by ,/ﬁfzzﬁfj%Z1A%zhw/vu-féZ
Tony Mymholo{ Supervisar

pd Inorganic Environmental Department




mglﬂ Testing Services, Inc.

6825 East 38th Street Tulsa, Oklahoma 74145
(918) 664.7767

TO: A & M Engineering MLTS #: 9@-1977-2

Date: 24/95/99

Date Sample Rec’'d: @3/3@/90
Attn: Altay Ertugrul
Sample Description: Composite of samples 7 & 9, IMCO {#9 MBI)

- Kentucky (#7 Bin 15)

EP-TOXICITY TEST
Parameter Result* Analvst MCL(ma/1l}
Arsenic @.001 SC 5.0
Barium 2.80 DM 129.9
Cadmium @.98 DM i.e
Chromium @.4@9 DM 5.00
Lead 9.38 DM 5.0@
Mercury _ @.0003 sc 0.29
Selenium @.92 5C 1.9
Silver .93 BM 5.9

*In mg/l in the extract
MCL: Maximum Concentration Limit

OTHER

Flashpoint {(degrees F) = NA
PH (Std.) of 10% Aquegus Extract = NA
REACTIVITY

Cvanide {(mg/l} = NA
Sulfide {(mg/1l) = NA

Should you have any questions, please call.
véry truly yours,

METLAB TESTING SERVICES, INC.

Sy P2

Tony Mummw#lo, Supervisor

2R Y (R 1§£3§'¢'§:¥ E:ac%um?cggga'lysis. metailurgical and enviconmental control testing

TM/pd




, | METLAB

MLTS 90-1977-2
TABLE I

Volatile Organics on Composite #7 and #9

ANALYST: SDW DATE ANALYZED: 94/@4 - METHOD 8240-~-GC/MS VOLATILES
COMPOUND RESULT COMPOUND RESULT
Acetone _ ND Lis-1,3-dichloropropylene ND
Acrolein ND Trans-1,3-dichloropropylene ND
Acrylonitrile ND Ethylbenzene ND
Benzene ND Fluorotrichloromethane ND
Bis (chloromethyl) ether ND 2-hexanone ND
Bromodicholromethane ND Methylene chloride ND
Bromoform ND Methy-isobuytl-ketone ND
Bromomethane : ND Methy-ethyl~-ketone ND
Carbon disulfide ND Paraldehyde ND
Carbon tetrachloride ND Styrene ND
Chlorobnezene ND 1,1,2,2-tetrachloroethane ND
Chlorodibromomethene ND Tetrachloroethylene ND
Chlorocethane ND Tolene ND
2-chlorocethylvinyl ether ND 1,1,1-trichlarcethane ND
Chloroform 48] 1,1,2-trichloroethane ND
Chloromethane ND Trichlorsethylene ND
Dichlorodifluoromethane ND Vinyl acetate ND
l1,l-dichlorocethane ND Vvinyl chloride ND
1,2-dichlorocethane ND O-xylene ND
l1,1-dichloroethylene ND MU-xylane ND
1,2-trans-dichloroethylene ND P-xylene - ND

All results reported in PPB unless otherwise specified
ND = not detected at detection limit 5@ PPR

SURRCGATE RECQVERTIES (%)

1,2 dichloroethane~-D4 -1@2
Toluene-D3 119
Bromofluorobenzene 92

Approved by

pd



. | METLAB

MLTS 95@-1977-2A
TABLE IA

Additional Analysis on Composite of #7 and #9
IMCO, Kentucky

Parameter Result Method Date/Time Analvst

Chloride (20% Water Extract) .

mg/kg 207, 383 EPA 330.5 0Q4/05 8:30 KA
Chemical Oxvygen Demand: NA -—— -
Total Dissolved Solids: NA - -———

Total Organic Carbon: NA - -———
Specific Conductance: NA - —-——-
pH (Std) 20% Water Extract = 9.93 EPA 158.1 @4/95 B:3@ KA
Total Iron (mg/kg) . 19@8 EPA 236.1 @4/05 B8:3@ KA
Total Sodium (mg/ky) 749024 EPA 273.1 @4/95 B:30 ‘Ka
Total Organic Halides: NA v m—— -
Total Arsenic {(mg/kg) @.175 EPA 206.3 04/04 3:00 sC
Total Barium (mg/kg) 100 EPA 298.1 ©@4/95 B8:30 DM
Total Cadmium {(mg/kg) 3.13 EPA 213.1 @4/95 8:39 . DM
Total Chromium (mg/kg) 53.5 EPa 218.1 @4/095 8:3@ - DM
Total Lead {mg/kg) 37.3 EPA 23%9.1 @4/05 8:39 DM
Total Mercury (mg/kg) @.084 EPA 245.1 @4/95 8:99 sC
Nitrate (20% Water Extract) ' .
{mg/kg) NA& SIS : AM
Total Selemium (mg/kqg) <Q.925 EPA 2790.3 @4/04 3:09 - SC
Total Silver (mg/kg) 1.28 EPA 272.1 @4/95 8:3@ DM

" NA = Not Applicable

Approved by cﬂz,-- %Mw—"é

Tony Mu 10,,§uperv1sor
pd Inorgan Environmental Department




SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Suite "C” « Broken Arow, Oklahoma 74012 « 918-251-2858

CLIEMT: A& EMGINEERING & ENVIRONMENTAL SERVICES i REFORT: 27B&.0LMT
TE4O SOUTH LOIRD EAST AVENUE. SUITE 227
TU_SA, QKL ANDOMA 741446 DATE: 0&-28-9Q

ATTHM:  MURRAY R. McCOMAS

SAMFILE MATRIX:  UNKNOWN
SWILO # 2784.01
DATE SUEMITTED: 0Q&-08-90

FROJECT: 117%:  IMCD AET o DWe Dino.: KENTUCKY
SAMFLE ID: E o#le SALTCALE
DET. DATE METHOD
FARAMETER. _ .. JNT

e LIMIT  _ UNIT RESULTS _ANALYZED  REFERENCE

HRSEMIC QL0275 mg /L ND O&=220-20 SW &01LG
BAFRIUM 0,02 mg/L .74 V&-20=-90 SW 010
CADMIUM QL00% ma/L MD Qe~20-90 Sk L0010
CHROMIUM QL0003 ma /L 0,14 E=20=910) Sk 6010
LEAD 0,03 mg/L MD 06E—20-30 Sul 6010
MERCURY 0L 0002 mg /L ND 06-25-90 Sk 7471
r“\UER O.01 mg /L ND NE=—20-90 Sk 6010
=_..ET1IumM Q.00 mg/L Q.077 Qe=220-30 Sk 6010
~D NOT DETECTED AEOVE LIMIT OF QUANMTITATION

[ |

=17 EFA METHOD REFERENCES, "SWe46”



CLIENT:

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W, Albany . Suite "C" . Broken Amow. Oklahoma 74012 . 918-251-2858

ALM ENGINEERING & ENVIRONMENTAL SERVICES REFORT :
T840 SOUTH 1OJIRD EAST AVENUE, SUITE 227 '
TULSA, OKLAHOMA 7414646 DATE:

ATTN: MURRAY R. McCOMAS

SAMPLE MATRIX: UNKNOWN, TCLP EXTRACTION

SWL] # 2784.01

DATE SUBMITTED: Q&-08-90

DATE EXTRACTED: 06-20-90

DATE ANALYZED : 07-02-90

FROJECT: 1173; IMCO RECYCLING INC.j; KENTUCKY
METHOD REFERENCE: Sw844-8080, EFA METHODOLOGY

SAMFLE 1D: SAMPLE #10 SALTCAKE

RESULTS REPORTED IN ug/L OR Parts Fer ERillion (FPPE)

PESTICIDES/PCE’S DETECTION LIMIT RESULTS
GAMMA~EHC 80 ND
ENDRIN 4.0 ND
METHOXYCHLOR 2000 ND
TOXAPHENE 100 ND

» m T

@A/0C SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-1354) 103%

NOT DETECTED ABOVE QUANTITATION LIRIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF GC LIRMITS

Z7B&6.0LEF

O7-09=30



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albgny « Suite "C" . Broken Amow, Oklahoma 74012 . 918-251-2858

CLIENT: A&M ENEGINEERING & ENVIRONMENTAL EERVICES REFDORT: 278646.Q1VT
3840 SOUTH 1O3RD EAST AVENUE, SUITE 22
TULSA, OKLAHOMA 741446 DATE: ©&6-28-90

ATTN: MURRAY R. McCOMAS

SAMFLE MATRIX: UNKNOWN, TCLP EXTRACTION
SWLO # 2786.01

DATE SUBMITTED: 0&6—08-90

FROJECT: 11753 IMCO RECYCLING INC.; KEN
SAMFLE ID: SAMFPLE #10 SALTCAKE

DET. DATE METHOD
PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
TCLE VOLATILES
BENZENE =) ug/L ND Q4=-18-30 SW 8240
CARBON TETRA CHLORIDE 3 ug/L ND (0&-18-90 SwW 8240
CHLOROBENZENE =l ug/L ND 06-18-90 SW 8240
CHLOROFORM 3 ug/L ND QE=-18-90 SwW 8240
1,2-DICHLOROETHANE S ug/L ND 0&e=-18-20 SW B240
1,1-DICHLOROETHENE 3 ug/L ND 06—-18-30 SW 8240
TETRACHLOROETHENE = ug/L ND 06—-18-90 SW 8240
TRICHLOROETHENE 5 ug/L ND 06—-18-70 SW 8240
VINYL CHLORIDE 10 ug/L ND 06-18-70 SW BZ40Q

QA/8C SURROGATE RECOVERIES

TOLUENE-~dB(81-117) FB8%
BROMOFLUQROBENZENE(74-121) 1097
1,2-DICHLORGETHANE-d4(70-121) 93%

ND = NOT DETECTED AEOVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION HBELOW LIMIT OF QUANTITATION
BE = ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

¥ = SURROGATE RECOVERY OUTSIDE OF QC LIMITS

SW = EFA METHODOLOGY "#Swe84s", THIRD EDITION



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" « Broken Amow, Oklahoma 74012 . 918-251-2858

CLIENT: A&M ENGINEERING & ENVIRONMENTAL SERVICES, REFORT: 2786.01F
=840 SOUTH 103RD EAST AVENUE, SUITE 22
TULSA, OKLAHOMA 74146 DATE: Q7-10-20Q

ATTN: MURRAY R. McCOMAS

SAMFLE MATRIX: UNKNOWN, TCLF EXTRACTION

SWLO # 2786.01

DATE SUBMITTED: 0&-08-90

DATE EXTRACTED: 06&6-20-90

DATE ANALYZED: 0Q7-05-%90

METHOD REFERENCE: SWB446-8270, EFA METHODOLOGY
SAMFLE ID: SAMPLE #10 SALTCAKE

RESULTS REPORT IN ug/L OR Farts Per Billion (PFE)

DET.
TCLP SEMIVOLATILES LIMIT RESULTS
O-CRESOL 20 ND
M-CRESOL 20 ND
P-CRESOL 20 ND
TOTAL CRESOLSXX 20 ND
1,4-DICHLOROBENZENE 20 ND
2,4-DINITROTOLUENE 20 ND
HEXACHLOROBENZENE 20 ND
PENTACHLOROPHENOL 20 ND
2,4, 5-TRICHLORGPHENGL 20 ND
2,4,46-TRICHLORPHENOL 20 ND
HEXACHLOROBUTADIENE 20 ND
HE XACHLORCETHANE 20 ND
NITROBENZENE 2Q ND
PYRIDINE 20 ND

gA/g8C_SURROGATE RECOVERIES

#

NITROBENZENE-d5(35-114) 52% 2-FLUORCEBIPHENYL(43-116) 2% TERPHENYL-d14 (33-141)
PHENDL-d3 (10-94) 20% 2-FLUOCROPHENOL (Z21-100) 13%% 2,4,5-TRIBROMOFHENOL (10-123)
WD NOT DETECTED AEOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF @C LIMITS

xx = COMEINATIONS OF O, M, AND P CRESOLS

o
aonnn



SOUTHWEST LABORATORY OF OKLAHOMA,

1700 W, Albany . Suite "C" « Broken Amow, Oklahoma 74012 . 918-251-2858

CLIENT: Q&M EHNGIMESKING % ENMVIROMMEMTAL SERVICES REFORT :

SS40 SOUTH LOTRD EAST AVEMUE, SUITE 22

TULSA . OKLAHOMA 74146 DATE:

ATTHM: MURRAY F. McCOMAS

SAMFLE MATRIX: UMKNOWN

SWLO # 2786.072

DATE SUEBMITTED: ©&~-0B-90

FEOJECT: 11753 IMCO RECYCLING INC.; KENTUCKY

SAMEILE ID: SAMPLE #I & #4

DET. DATE
PARAMETER LIMIT UNIT RESULTS _ANALYZED
EF_TOXICITY METALS
ARSEMIC 0.0TS ma/L ND G6=20-50
BARIUM 0,02 mg/L Q.20 D&-20-50
CADMIUM 0,005 mg /L 0.0246 QE—20-90
CHROMIUM QL0005 mg/L MD Q&~20-30
LEAD 0.0 mg/L ND 06—20-90
MERCURY 0.0002 ma’/l MND 06=-2T-50
\_VER G.01 ma/L MD Qe=20-50

=l ENTUM 0.07 mg /L 0.24 OL=20-F0
MO MOT DETECTED AECVE LIMIT OF QUAHTITATIONM

ErF# METHOD REFEREMCES. "SWB46™

su

INC.

27E6 . 0IMT

Q6=-28—-90

METHOD
REFERENCE

Skl 5010
sk 6010
S 6010
Sk 6010
SW 6010
Sw 7471
SW &010
Sk &OLO



CLIENT:

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Atbany . Suite "C" . Broken Amow. Oklahoma 74012 o 918-251-2838

AxM ENGINEERING & ENVIRONMENTAL SERVICES REPORT: 2786.02EF
2840 SOUTH LO3RD EAST AVENUE, SUITE 227
TULSA, OKLAHOMA 74146 DATE: 07-09-50

ATTN: MURRAY R. McCOMAS

SAMFLE MATRIX: UNKNOWN, TCLF EXTRACTION
SWLO # 2786.02
DATE SUBMITTED: 06-08-9¢C
DATE EXTRACTED: 06-20-90
DATE ANALYZED ¢ 07-035-90
PROJECT: 1173; IMCO RECYCLING INC.:; KENTUCKY
METHOD REFERENCE: SW844-8080, EPA METHODOLOGY
SAMPLE ID: SAMPLE #2 & #4

RESULTS REFORTED IN ug/L OR Farts Per Billion (PFRB)

PESTICIDES/PCB'S DETECTION LINIT RESULTS
GAMMA-EBHC g ND
ENDRIN .4 ND
METHOXYCHLOR 200 ND
TOXAPHENE 10 ND

QA/9C SURRDGATE RECOVERIES

DIBUTYLCHLORENDATE (Z24-154) 122%

ND = NOT DETECTED ABOVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION RELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

% = SURROGATE RECOVERY OUTSIDE OF @C LIRMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W Albany . Suite "C" + Broken Armow, Oklahoma 74012 . 918-251-2855

CLIENT: A&M ENGINEERING & ENVIRONMENTAL SERVICES. REFORT: 2Z786.02VT
S840 SOUTH 103RD EAST AVENUE, SUITE 227
TULSA, OKLAHOMA 74146 DATE: 0&6-28-%F0

ATTN: MURRAY R. McCOMAS

SAMPLE MATRIX: UNKNOWN, TCLF EXTRACTION

SWLO # 27B84&.02

DATE SUBMITTED: Q&—08-F0

FROJECT: 117%5; IMCO RECYCLING INC.; KENTUCKY
SAMELE ID: SAMFLE #2 & #4

DET. DATE METHOD
PARAMETER LIMIT UNIT RESULTS ANALYZED REEERENCE
TCLP VOLATILES
BENZENE S ug/L ND 045-18-90 SW-8240
CAREON TETRA CHLORIDE 3 ug/L ND Q&-18-70 SW 8240
CHLOROBENZENE =) ug/L ND 06-18-30 SW 8240
CHLLOROFORM 3 ug/L ND 06—-18-70Q SW 82430
1,2~-DICHLORQETHANE =) ug/L ND 06—18-90 SW 8240
1,1-DICHLORCETHENE =] ug/L ND 06-18-50 SW 8240
TETRACHLORCETHENE =) ug/L ND 06-18-70 SW 8240
TRICHLOROETHENE a ug/L ND Q&-18-30 SW B240
VINYL CHLORIDE 10 ug/L ND 0&—-18-90 SW 8240

ga/QC_SURROGATE RECOVERIES

1

TOLUENE-dB(81-117) IS%
BROMOFLUOROBENZENE(74=121) 102%
, 2-DICHLOROETHANE-d4(70-121) 90%

ND = NOT DETECTED ABOVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

¥ = SURROGATE RECOVERY OUTSIDE OF QC LIMITS

SW = EFA METHODOLOGY "#Sws84s", THIRD EDITION



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W, 4ibany « Suite "C" . Broken Arow. Okighoma 74012 . 918-251-2858

CLIENT: A&M ENGINEERING & ENVIRONMENTAL SERVICES REFORT: 2786.02E
<=sa0 SOUTH LOIRD EAST AVENUE, SUITE 227
TULSA, OWLAHOMA 74146 DATE: Q7-10-%0

ATTN: MURRAY R. McCOMAS

SAMPLE MATRIX: UNKNOWN, TCLP EXTRACTION

SWLO # 2786.02

DATE SUBMITTED: Q&-08-30

DATE EXTRACTED: Q&-20-90¢

DATE ANALYZED: 07-05-90

METHOD REFERENCE: SWB46-8270Q, EFA METHODOLOGY
SAMPLE ID: SAMPLE #2 & #4

RESULTS REPORT IN ug/L OR Farts Fer Billion (FPE)

DET.
TCLP SEMIVOLATILES LIMIT RESULTS
D-CRESOL 20 ND
M-CRESOL 20 ND
P-CRESOL 20 ND
TOTAL CRESOL'SkX 20 ND
1,4-DICHLOROBENZENE 20 ND
2,4-DINITROTOLUENE 20 ND
HEXACHLOROBENZENE 20 ND
PENTACHLOROPHENOL 20 ND
2,4,5-TRICHLOROPHENOL Z20 ND
2,4,5-TRICHLORFHENOL 20 ND
HEXACHLOROBUTADIENE 20 ND
HEXACHLOROETHANE 20 ND
NITROBENZENE 20 ND
PYRIDINE 20 ND

QA/9C SURROGATE RECOQVERIES

NITROBENZENE-d3(35-114) 38% 2-FLUOROBIPHENYL (43-114) 3éX TERPHENYL-d14 (33-141)
FHENOL-d3 (10-94) 78% 2-FLUORCPHENOL (21-100) 62% 2,4,6-TRIBROMOPHENDL(10-123)
ND NOT DETECTED ABOVE QUANTITATION LIMIT

ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

SURROGATE RECOVERY OUTSIDE OF @C LIMITS

x¥ = COMBINATIONS OF O, M, AND P CRESOLS

LA
wounounn



CLIENT:

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" . Broken Armow, Okichoma 74012 . 918-251-2858

A&M ENGINEERING & ENVIRONMENTAL SERVICES REFORT: G3I003
3840 SOUTH L1O3RD EAST AVENUE, SUITE 227
TULSA, OKLAHOMA 74146 DATE: O7=0%-90

ATTN: MURRAY R. McCOMAS

SAMPLE MATRIX: UNKNOWN
SWLO # METHOD BLANK
DATE EXTRACTED: 06-20-90
DATE ANALYZED : 07-02-90
PROJECT: 11733 iMCO RECYCLING INC.; KENTUCKY
METHOD REFERENCE: SW844-8080, EFA HETHODOLOGY
SAMPLE ID: METHOD BLANK

RESULTS REFORTED IN ug/L OR Parts Per Billion (PPR)

PESTICIDES/PCB'S DETECTION LINIT RESULTS
GAMMA=-BHC 4.0 ND
ENDRIN 0.2 ND
METHOXYCHLOR 100 ND
TOXAFHENE 5.0 ND

0A/GC SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-134) 140%

ND = NOT DETECTED ABOVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

% = SURROGATE RECOVERY QUTSIDE OF GC LIRITS



CLIENT:

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" . Broken Amow, Oklahoma 74012 + 918-251-2558

A&M ENGINEERING & ENVIRONMENTAL SERVICES REPORT: G3I005.2
=840 SOUTH 1O3JRKRD EAST AVENUE, SUITE 227
TULSA, OKLAHOMA 74146 DATE: O7-09-90

ATTN: MURRAY R. McCOMAS

SAMPLE MATRIX: UNKNOWN
SWLO # TCLP EXTRACTION BLANK
DATE EXTRACTED: 06-20-90
DATE ANALYZED : 07-02-90
PROJECT: 11733 IMCO RECYCLING INC.: KENTUCKY
METHOD REFERENCE: SWB44-B8080, EPA METHODOLOGY
SAMPLE ID: TCLP BLANK

RESULTS REPORTED IN ug/L OR Parts Per Rillion (FPE)

PESTICIDES/PCB'S DETECTION LINIT RESULTS
GAMMA-BHC 20.0 ND
ENDRIN 1.0 ND
METHOXYCHLOR 300 ND
TOXAFPHENE 25.0 ND

g4/0C_SURROGATE RECOVERIES

DIBUTYLCHLORENDATE (24-154) 142%

ND = NOT DETECTED ABOVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

% = SURROGATE RECOVERY OUTSIDE OF QC LIMITS



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W, Albany « Suite "C” - Broken Arow, Oklahoma 74012 « 918-251-2838

CLIENT: A&M ENGINEERING & ENVIRONMENTAL SERVICES. REFORT: G3J005.3
3840 SOUTH 103RD EAST AVENUE, SUITE 22
TULSA, OKLAHOMA 741446 DATE: ©0&-28-90

ATTN: MURRAY R. McCOMAS

SAMFLE MATRIX: UNKNOWN, TCLP EXTRACTION

SWLO # METHOD BLANK

FROJECT: 11753 IMCO RECYCLING INC.; KENTUCKY
SAMFLE ID: METHOD BLANK

DET. DATE METHOD

PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
TCLP VOLATILES

BENZENE B ug/L ND G6-18-70 SW 8240
CARBON TETRA CHLORIDE o ug/L ND G6-18-70 SW BZ40
CHLORDEENZENE ] ug/L ND Q6~-18-=70 SW 8240
CHLOROFORM S ug/L ND 06~18-70Q SW 8240
1,2-DICHLORDETHANE ) ug/L ND G&-18-90 SW 8240
1,1-DICHLOROETHENE o ug/L ND 06-18-9Q SW 8240
ETRACHLOROETHENE S ug/L ND 0&—-18-70Q SW 8240
RICHLOROETHENE (=] ug/L ND Q6—-18-70 SW B8Z430
VINYL CHLORIDE 10 ug/L ND G6-18-70 SW 8240

GA/QC SURROGATE RECOVERIES

TOLUENE~dB8(81-117) 1Q7%
BROMOFLUOROBENZENE (74-121) 1Q8%
1,2-DICHLOROCETHANE-d4(70-121) 7%

ND = NOT DETECTED ABOVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

* = SURROGATE RECOVERY OUTSIDE OF GC LIMITS

SW = EFA METHODOLOGY "#sSW844&", THIRD EDITION



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany o Suite "C" . Broken Amow, Oklghoma 74012 . 915-251-3858

CLIENT: A&M ENGINEERING & ENVIRONMENTAL SERVICES REFPORT: G3005.4
3840 SOUTH 103RD EAST AVENUE, SUITE 227
TULSA, ONLAHOMA 74146 DATE: 0&-28-50

ATTN: MURRAY R. McCOMAS

SAMPLE MATRIX: UNKNOWN, TCLP EXTRACTION

SWLO # TCLP EXTRACTION BLANK

PROJECT: 117%5; IMCD RECYCLING INC.; KENTUCKY
SAMFLE ID: TCLP BLANK

DET. DATE METHOD
PARAMETER LIMIT UNIT RESULTS ANALYZED REFERENCE
TCLP VOLATILES
BENZENE S ug/L ND 0&-18-90Q SW 8240
CARBON TETRA CHLORIDE =) ug/L ND &6-18-50 SW B240
CHLORUBENZENE = ug/L ND 06-18-90 SW 28240
CHLOROFORM S uwg/L ND 0&—-18~30 SW 8240
1,2-DICHLOROETHANE =) ug/L ND 06-18-30 SW B240
1,1-DICHLOROETHENE a ug/L ND Q&-18-90 SW BzZ40
TETRACHLORQETHENE =) ug /L ND 0&-18-90 SW 8240
‘RICHLOROETHENE S ug/L ND 05-18-90 SW Bz240Q
INYL CHLORIDE 10 ug/L ND 06-18-90 SW 8240

QA/QC SURROGATE_ RECOVERIES
S e Ay

TOLUENE-dB(81-117) 100%
BROMOFLUCROBENZENE (74-121) 101%
1,2-DICHLOROETHANE~d4(70-121) FL

ND = NOT DETECTED ABOVE QUANTITATION LIMIT

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMFLE

¥ = SURROGATE RECOVERY OUTSIDE OF GC LIMITS

SW = EFA METHODOLOGY "#5WB4&6", THIRD EDITION



SOUTHWEST LABORATORY OF OKLAHOMA,

INC.

1700 W. Albany « Suite "C” . Broken Amow, Oklahoma 74012 . 918-251-2858

CLIENT:

A&M ENGINEERING & ENVIRONMENTAL SERVICES.

3840 SOUTH 10TRD EAST AVENUE, SUITE 227
TULSA, OKLAHOMA 73146

ATTN:

SAMPLE MATRIX:

MURRAY R. McCOMAS

UNKNOWN, TCLP EXTRACTION

SWLO # METHOD BLANK

DATE EXTRACTED:
DATE ANALYZED:

METHOD REFERENCE:
METHQOD BLANK

SAMPLE 1ID:

0&6-20-90
06-29-90
SWB46-B270,

REFORT: GI005.5

DATE: 07-10-90

EPA METHODOLOGY

RESULTS REFORT IN ug/L OR Parts Per Billion (PPRBR)

DET.

TCLP SEMIVOLATILES LIMIT RESULTS
O0~CRESGL 10 ND
M-CRESOL 10 ND
F~-CRESOL io0 ND
TOTAL CRESOL‘'Sxx 10 ND
1,4-DICHLOROBENZENE 10 ND
»4=DINITROTOLUENE 10 ND
IEXACHLOROBENZENE 10 ND
PENTACHLOROPHENGCL 10 ND
2,4 ,5-TRICHLOROPHENOL 10 ND
2,4,5-TRICHLORPHENOL 10 ND
HEXACHLOROBUTADIENE 10 ND
HEXACHLOROETHANE 10 ND
NITROBENZENE 10 ND
PYRIDINE 10 ND

NITROBENZENE-d5(35-114)
FHENOL~-d & (10-94)

49%
61%

QA/8C SURROGATE RECOVERIES

2=-FLUOROBIPHENYL (43-114)
2-FLUOROPHENOL (21-100)

ND = NOT DETECTED ABOVE QUANTITATION LIMIT

d = ESTIMATED VALUE:

B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
X = SURROGATE RECOVERY OUTSIDE OF QC LIMITS

% = COMBINATIONS OF O, M, AND F CRESOLS

49%
S4%

TERPHENYL=-d14 (33-141)
2,4,6-TRIBROMOPHENOL (10-123)

CONCENTRATION BELOW LIMIT OF QUANTITATION

-
v

4:



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany . Suite "C" + Broken Arow, Oklahoma 74012 . 918-251-2858

CLIENT: A&M ENGINEERING & ENVIRONMENTAL SERVICES . REPORT: GI005.4
3840 SOUTH 103RD EAST AVENUE, SUITE 227
TULSA, OKLAHOMA 74146 DATE: 07-10-%0
ATTN: MURRAY R. McCOMAS
SAMPLE MATRIX: UNKNOWN, TCLP EXTRACTION
SWLO # TCLP EXTRACTION BLANK
DATE EXTRACTED: ©0&-20-90
DATE ANALYZED: 0&-28-90
METHOD REFERENCE: SWB46-8270, EPA METMODOLOGY
SAMPFLE ID: TCLP BLANK
RESULTS REPORT IN ug/L OR Parts Per Billion (PPR)
DET.
ICLP SEMIVOLATILES LIMIT RESULTS
O-CRESOL S0 ND
M-ERESOL S0 ND
F-CRESOL S0 ND
TOTAL CRESOL'Sxx =l ND
1,4-DICHLOROBENZENE SO ND
2,34-DINITROTOLUENE S0 ND
ZXACHLOROBENZENE o0 ND
PENTACHLOROPHENOL S0 ND
2,4, 5~-TRICHLOROPHENOL S0 ND
2,4,56-TRICHLORPHENOL 30 ND
HEXACHLOROBUTADIENE S0 ND
HEXACHLOROETHANE =18 ND
NITROBENZENE S0 ND
FYRIDINE <0 ND
8A/QC SURROGATE RECOVERIES
NITROBENZENE-d5(33-114) 54% 2-FLUOROBIPHENYL(43-116) &2% TERPHENYL-d14 (33-141)

PHENOL~dS (10-74) 74%

2-FLUORQPHENOL (21-100)

ND = NOT DETECTED AROVE QUANTITATION LIMIT

J = ESTIMATED VALUE:

B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
* = SURROGATE RECOVERY QOUTSIDE OF QC LIMITS

X% = COMEINATIONS OF 0, M, AND P CRESOLS

70%

2,4, 6-TRIRROMOPHENOL (10-123)

CONCENTRATION BPELOW LIMIT OF QUANTITATION

g4
31



SOUTHWEST LABORATORY OF OKLAHOMA,

INC.

1700 W. Albany . Suite “C" . Broken Arrow, Oklahoma 74012 . 918-25]-2658

CLIENT: A&M ENGINEERING & ENVIRONMENTAL SERVICES . REPORT: G3I005.7
JB40 SOUTH 1OSRD EAST AVENUE, SUITE 227
TULSA, OKLAHOMA 741464 DATE: 07-10-%0
ATTN: MURRAY R. McCOMAS
SAMPLE MATRIX: UNKNOWN, TCLP EXTRACTION
SWLO # TCLP EXTRACTION BLANK
DATE EXTRACTED: 06-20-%0
DATE ANALYZED: 0&-28-90
METHOD REFERENCE: SwWB46~8270, EPA METHODOLOGY
SAMPLE ID: TCLP BLANK
RESULTS REPORT IN ug/L OR Parts Per Billion (FPPRE)
DET.
TCLP SEMIVOLATILES LIMIT RESULTS
O-CRESOL SO ND
M-CRESOL 350 ND
P-CRESOL SO ND
TOTAL CRESOL‘Skxx S0 ND
1,4~DICHLOROBENZENE 50 ND
"y 4~DINITROTOLUENE S0 ND
E€XACHLOROBENZENE S0 ND
PENTACHLOROPHENQOL 90 ND
2,4,53-TRICHLDROPHENOL S0 ND
2,4,5-TRICHLORPHENOL S0 ND
HEXACHLORGBUTADIENE S0 ND
HEXACHLOROETHANE S0 ND
NITROBENZENE S0 ND
PYRIDINE 30 ND
@A/8C_SURROGATE RECOVERIES
NITROBENZENE-d5(35-114) &1 2-FLUOROBIPHENYL(43-118) 60% TERPHENYL-d14 (33-141)

PHENOL~d 5 (10-94) 76%

2-FLUOROPHENOL (21-100)

ND = NOT DETECTED ABOVE QUANTITATION LIWIT

J = ESTIMATED VALUE:

B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE
¥ = SURROGATE RECOVERY OUTSIDE OF GC LIMITS

¥x = COMBINATIONS OF O, M, AND P CRESOLS

64%

2,4,46-TRIBROMOPHENOL (10-123)

CONCENTRATION BELOW LIMIT OF QUANTITATION

75
LW



ND

A

1840 BOUTH 103RD EAST AVENUE
SUITE 227
TUL8A, OX 74146
Client ID: LEACHATE Projact ID: IMCO-RY.
SWLO ID: 3015.907 Report: 3615.07
Collactaed: 07/02/9%0 Raport Datae: 08/061/90 Paga: 1
Racesived: @7/03/90 Last Modifiad: Matrix: Watar
—ﬁ— —
DATE DETECTION DATE METHDD
1E5Y EXTRALTED LIMIT UNITS RESULTS ANALYZED QEFETENCE
wee [NORGANICS ™*
ALXALINITY 1 wg/t 3] 07/06/50 sH LO3/EPA 310.1
GRGANIC CARSON 5.00 marst 16 07/30/90 EPA L1S.1/SK 505
[HCRCARIC GHLORIDE v mg/\ 9,260 07/26/%0 EPA 300.0
QREGANIC CHLORIDE a.01 ng/t nO 07/23/90 Su 9020
(v +] 10 mast &0 o7/25/90 o SO0BA/EPA 410.1
SPEC.GRAVITY 1.010 or/27/%0 sM 213E
WITRATE 2 mgsl ")) oT/24/90 EPA 300.0
T08 ] mg/L 16,215 a?/2T790 EPA 140.1
SULFATE 2 o/ L7 07724790 EPA 300.0C
aTe METALS Ll 2 )
ARSENIC 15.0 uG/t. "] 08/01/9¢C sy 7040
BARIUM 20 uG/L 251 a7/286/90 s¥ 4010
CADMIUM 5.0 uG/L ND 07/26/90 sy 4010
CHROMIUM 5.0 uG/L ] 07/26/9C Sy 4010
JRON io uGsL 51.7 07726790 su A01D
LEAD 20.0 us/L no 0B/01/%0 W TA21
MERCURY 0.2 ug/ NO 07723/90 5w 7470
SELENIUN 30.¢ us/L uD 08/01/50 sw 7740
SILYER 10 uG/L ] a7/256/90 SW 5010
SO0 IUM s00 uG/L 23150000 a7/7251%0 M 5010
= NOT OETECTED ABOVE ZUANTITATION LIMLT * 3 SURROGATE RECOVERY CUTSIDE OF QC LimiTs
= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE e SURROGATES DILUTED U7
s UNABLE TO CUANTITATE DUE TO MATRIX INTERFERENCE 1 3 ESTIMATED VALUE: CoNCENTRATION SELOW LIMIT OF QUANTITATICH
s NOT APPLICABLE
‘odalogy: SM 3 STANDARD METHOCS, 16¢h EDITION, 1985 SW = EPA METHOOOLCGY, “®SWass™, THIRD EDITION, NGVEMBER 1986

SOUTHWEST LABORATORY OF ORLAHOMA, INC.

1700 W, ALSANT SULTE C SROKEM ARROW, QX 72012 9138 251-2858

}Jolient Name: A & M ENGINEERIMG & ENVIRONMENTAL SERVICIS

EPA & NCPAGO0/4-79-020, MAACH 1985



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. ALBANY SUITE € BROKEN ARROM, OX 74012 918 251-2858

Client Name: A & M ENGINEERING & ENVIRONMENTAL SERVICES
3840 BEOUTH 103RD EAST AVENUE
BUITE 227
TULSBA, OK 74146

Clieat ID: LEACHATE POMND Prsject ID: IMN MET KY.
EWLO ID: 4667.08 Report: 4667.08
Collected: 12/19/90 Report Date: 01/18/91 Page: 1
Received: 12/20/90 Last Modified: Matrix: Water
DATE DETECTION DATE NETHOD
JEST EXTRACTED LIMIT UNITS RESULTS _ AMALYZED _REFERENCE

**Y HAZARDOUS WASTE "%
TCLP EXTRACTION extract 01/03/91

“e~ [NORGANICS ***

AMKONIA (N) 10 NG/L 137 12/27/90 EPA 350.3/sM 417E
ORGANIC CARBON 5.0 g/l | 01/17/91 EPA 415.1/5M 505
INORGAKIC CHLORIDE 0.2 g/l 2010 12/28/90 EPA 300.0
ORGANIC CHLORIDE 8.01 ng/1 0.14 01 /117 SW §020
CONDUCTANCE NA uthos/cs 7,100 N7/ SH 205

con 10 g/l ND 12/28/90 SM S0BA/EPA 410.1
NITRATE 0.2 g/l ND 12/28/90 EPA 300.0

pH NA s.U. 9.16 12/21/90 EPA 150.1/SM 423
SULFATE 0.2 ng/t 30.5 12/28/90 EPA 300.0

e METALS oo

METALS -1CP SW5010
ARSENIC .05 ng/l ND 01/08/91
BARILM .02 g/l 1 01/08/91
CADMIUM .005 =g/ ND 01/08/91
CHROMIUM 005 o/t KD 01/08/91
LEAD .05 mg/l ND 01/08/%1
HMERCURY .02 mg/l ND 01/08/91
SILVER .01 rg/l ND 01/08/M
SELENIUM .05 m/t L) a1/08/91
IRCH 30 ug/l 182 01702/NM SuW 4010
SCo1uM 500 ug/L 790000 01/02/91 SW 4010
WD = NOT DETECTED ABOVE QUANTITATION LIMIT * = SURROGATE RECOVERY QUTSIDE OF oC LIMITS
B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE D = SURROGATES DILUTED ouT
1 = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 4 = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION
* NOT APPLICABLE
aodology: SM = STANDARD METHOOS, 15th EDITION, 1985 SW = EPA METHOODOLOGY, “#SWB46", THIRD EDITION, NOVEMBER 19B5

EPA = WEPASQ0/4-79-020, MARCH 1985



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. ALBANY SUITE C BROKEN ARROM, OK 74012 918 251-2858

Client Name: A & M ENGINEERING & ENVIRONMENTAL SERVICES
3840 SOUTH 103RD EAST AVENUE
SUITE 227
TULSA, OK 74146

Client ID: LECHATE POND Project ID: 1IMCO, KY.
SWLO ID: 9883.07 Report: 9883.07
Collected: 06/05/1992 Report Date: 07-01-1992 Page: 1
Received: 06/08/1992 Last Modified: Matrix: water
DATE DETECTION DATE METHCO
TEST EXTRACTED LIMIT UNTTS RESULTS __ ANALYZED  REFEREMCE

**e [NORGANICS ***

AMMONIA (N) 100 mg/L 450 06/16/92 EPA 350.3/5M 417E
INORGANIC CHLORIDE 200 mg/1l 10031 06/10/92 EPA 300.0
CONDUCTANCE 1 urhes/cm 29000 06/09/92 SM 205
SPEC.GRAVITY 0.0 1.01 D&/09/92 SM 213E

NITRATE 0.2 mg/1 7.0 06/09/92 EPA 300.0

NITRITE IONCHRO 0.2 mg/\ RO 056/09/92 EPA 300.0

pH g.1 8.U.325¢ 9.33 06/09/92 EPA 150.1/5M 423
T88 1 mg/\ 14 06/09/92 EPA 160.2

- HETALS Ll L

CADMIUM 5.0 ug/1 ND 06/12/92 sW 6010
LEAD 200 ug/l 57.5 06/12/92 sW 4010
MAGNESTUM 100 ug/l KD 06/12/92 sW 6010
NICKEL 100 ug/l ND 06712792 SW 4010

ND = NQT DETECTED ABOVE QUANTITATION LIMIT = SURROGATE RECOVERY OUTSIDE OF QC LIMITS
8 = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE = SURROGATES OILUTED OUT
= UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE J = ESTIMATED VALUE: COMCENTRATION BELOW LIMIT OF QUANTITATION

: HOT APPLICABLE
Hethodology: SM
EPA

STANDARD METHOOS, 16th EDITION, 1985 sW
#EPAGDD/4-79-020, MARCH 1985

EPA METHODOLOGY, “#SWB4&", THIRD EDITION, NOVEMEER 1986



HA

SOUTHWEST LABORATORY OF OKLAHO

1700 U. ALBANY SULTE C

MA, INC.

BROKEN ARROW, OK 74012 918 251-2858

Client Name: A & M ENGINEERT

3840 SOUTH 103RD EAST AVENUE

NG & ENVIRONMENTAL SERVICES

S8UITE 227
TULSA, OK 74146
Client ID: LEACHATE POND Project ID: 1IMCO, KY.
SWLO ID: 10838.08 Report: 10838.08
Collected: 08/25/1992 Report_Dgta: 09/16/1992 Page: 1
Received: 08/27/1992 Last Modified: Matrix: Water
DATE DETECTION DATE METHOO
TEST EXTRACTED LIMIT UNITS RESULTS _ ANALYZED _ REFERENCE
e [NGRGANICS **+

BCO (S5 DAY) 1.0 mg/1 28.3 08/27/%2 SM 507/EPA 405.1

ORGANIC CARBON 2.0 my/ 1 10.1 09/04/92 EPA 415.1/5M 505

INORGANIC CHLORIDE 200 ma/\ 18509 08/27/92 EPA 300.0

ORGANIC CHLORIDE 0.1 mg/ L ND 09/715/92 sW 9020

CONDUCTANCE 0.1 chmo/cm 346400 08/27/92 SM 205

coo 10.0 mg/L 978 08/28/92 SM S08A/EPA 410.1

NITRATE 0.2 mg/\ 5.5 08/27/92 EPA 300.0

pH 0.1 5.U0.325¢ 8.63 08/27/92 EPA 150.1/SM 423

10§ K mg/L 17870 08/28/92 EPA 160.1

TSS 2 mg/t &2 08/28/92 EPA 150.2

TOTAL SOLIDS 2 mg/L 17654 08/28/92 EPA 160.3

SULFATE 0.2 mg/ L 206 08/27/92 EPA 300.0

ww® METALS =we

ARSENIC 10.0 ug/L ND 09/08/92 sW 7060

BARIUM 20 ug/L 200 09/03/92 SW 6010

CADHIUM 5.0 ug/l ND 09/03/92 SW 4010

CHROMIUM 5.0 ug/L ND 09/03/92 sW 6010

IRON 30 ug/1 345 09/03/92 sW 6010

LEAD 3.0 uG/L ND 09/10/92 sW 7521

MERCURY 0.20 ug/L ND 09/05/92 SW 7470

SELENIUM 5.0 ug/L KD 0%/03/92 SW 7740

SILVER 1 ug/1 ND 09/03/92 SW 6010

S001UM 500 ug/i 2810000  09/03/92 sW 6010

NOT DETECTED ABOVE QUANTITATION LIMIT

ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE

UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE

NOT APPLICABLE

sdology: SM = STANDARD METHOOS, 16th EDITION, 1985
EPA = ¥EPAS00/4-79-020, MARCH 1985

SURRGGATE RECOVERY OQUTSIDE OF OC LIMITS
SURROGATES DILUTED ouT
ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION

J

5W = EPA METHOOOLOGY, "#SwWB4&", THIRD EDITION, NOVEMBER 1986



ND

NA

"hedology: SM

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. ALBANY SUITE C

BROKEN ARROM, OK 74012 918 251-2858

Client Name: A & M ENGINEERING & ENVIRONMENTAL S8ERVICES
3840 SOUTH 103RD EAST AVENUE

S8UITE 227
TULSA, OK 74146
Client ID: EQUIPMENT BLANK Project ID: IMCO, KY.
SWLO ID: 10838.,09 Report: 10838.09
Cellected: 08/26/1992 Report Date: 09/16/1992 Page: 1
Received: 08/27/1992 Last Modified: Matrix: Water
DATE DETECTION DATE METHCO
TEST EXTRACTED LIMIT UNITS RESULTS ANALYZED REFERENCE
*»* |NORGANICS ==

BOD (5 DAY) 1.0 mg/ L ND 08/27/92 SM 507/EPA 405.1

ORGANIC CARBON 2.0 mg/L ND 09704792 EPA 415.1/5M 505

INGRGANIC CHLORIDE 0.2 ma/\ ND 08/27/92 EPA 300.0

ORGANIC CHLORIDE 0.1 mg/ L ND 09/15/92 S 9020

CONDUCTANCE 0.1 uhmo/em 35,3 08/27/92 SH 205

coo 10.0 ma/\ D 08/28/92 SH 50BA/EPA 410.1

HITRATE 0.2 mg/1 D 08/27/92 EPA 300.0

pH 0.1 §.U.325¢ 5.89 08/27/92 EPA 150.1/5M 423

108 1 mg/t 25 08728/92 EPA 140.1

TSS 1 mg/\ ND 08/28/92 EPA 180.2

TOTAL SoLIDS 2 mg/l s8 08/28/92 EPA 160.3

SULFATE 0.2 mg/\ ND 08/27/92 EPA 300.0

" "ETALS *wE

ARSENIC 10.0 ug/t ND 09/08/92 Su 7060

BARIUM 20 ug/1 ND 09/03/92 W 6010

CADMIUM 5.0 ug/l ND 09/03/92 SW 6010

CHROMIUM 5.0 ug/l ND 09/03/92 SV 6010

IRON 30 ug/1L ND 09/03/92 SW 5010

LEAD 3.0 uG/L ND 09/10/92 Su 7421

MERCURY 0.20 ug/L ND 09/05/92 W 7470

SELENIUM 5.0 ug/L KO 09/03/92 S 7740

SILVER 10 ug/1 ND 09/03/92 SW 6010

SCO 1UM 500 ug/L 6290 09/03/92 SW 6010

NOT OETECTED ABOVE QUANTITATION LIMIT

ANALYTE DETECTED [N BLANK AS WELL AS SAMPLE

UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE
NOT APPLICABLE

= STANDARD METHODS, 16th EDITION, 1985
EPA = ®EPAGDD/46-79-020, MARCH 1985

H I n

= SURROGATE RECOVERY CUTSIDE OF QC LIMITS
2 SURROGATES DILUTED ouT
J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION

SW = EPA METHODOLOGY, “#SWB4&Y, THIRD EDITION, NOVEMBER 1984



m Wilsondanes .  Juick Reference Inder System © 1991 Wilson Jones Company
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COPY OF PROPERTY DEED
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APPENDIX D

LOGS
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APPENDIX E

DST RESULTS AND FORMATION FLUID

ANALYTICAL REPORTS
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APPENDIX F

INJECTION TEST AND ACID JOB RESULTS
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DRILLING RECORDS



